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In Asthmatic Attacks... 
AMPLE AIR IMMEDIATELY 


automatically measured-dose aeroso! medications 


e Ready and in use in 5 seconds 
under any circumstance. 


e Travels with the patient 
anywhere ...Can be 
concealed in the hand... 
Can be carried in vest 
pocket or purse. 


e Dose is metered and 
medication is propelled 
automaticaliy with single- 
stroke finger pressure. 
200 doses per vial. 


Prescribe either of two bronchodilators: 
isoproterenol or epinephrine 


Medihaler-ISO™ 


isoproterenol sulfate, 2.0 mg. per c., 
suspended in inert, nontoxie aerosol vehicle. 
Contains no aleohol, Each measured sage 
contains 0.06 mg. isoproterenol, 


Epinephrine bitartrate, 7.0. mg. per cc., 
suspended in imert, nontoxic aerosol vehicle. 
Contains no alcohol. Each measured 

dose contains 0.15 mg. epinephrine. 


*First Rx: vial of medication with oral adapter 
Repeat Rx: can specify refill vial-only 


Subseription per annum, net postpaid, $10.00, United States, Canada, Hawaii, and Puerto Rico; 
$11.60, other countries. 


Second-class postage paid at Lancaster, Pa. 
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A Drawing from the Book 


The prescription calls for a copy of 


ARTHRITIS 


MEDICAL TREATMENT AND HOME CARE 


a new book by John H. Bland, M.D., Director of the Clinics for 
Rheumatic Disease at Mary Fletcher Hospital and DeGoesbriand 
Memorial Hospital, Burlington, Vermont. 


Teaching patients what 
they need to know about 
their disease is the most 
time-consuming responsi- 
bility in the treatment of 
rheumatoid arthritis. This 
book gives the patient and 
his family a realistic un- 
derstanding of arthritis, 
explains what can and 
cannot be done for it, and 
offers a comprehensive 
home care program to be 
prescribed by the doctor 
and carried out under his 
supervision. Dr. Bland’s 
book does not offer a cure, 
but it does give the physi- 
cian and his patient a 


tested home treatment pro- 
gram for suppression of 
the disease and relief of 
its symptoms. 


The book is handsomely 
illustrated and covers the 
history of arthritis, treat- 
ments tried and discarded, 
frauds, research develop- 
ments, exercises, drug 
usage, and physical ther- 
apy. Here is rewarding 
reading for the physician. 
He can save time and help 
his patients by prescrib- 
ing this book for the re- 
assurance and practical 
assistance it will give. 


$4.95 at your medical bookstore, or write 


The Macmillan Company 60 Fifth Avenue, New York 11, N. Y. 
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Metamine Sustained’ helps 
you dilate the coronaries 


METAMINE SUSTAINED (triethanolamine trinitrate biphosphate, 10 mg., in a unique sustained- 
release tablet) is a potent and exceptionally well tolerated coronary vasodilator. Pharmacological 
studies at McGill University demonstrated that METAMINE “exerts a more prolonged and as good, 
if not slightly better coronary vasodilator action than nitroglycerin . . .”"! Work at the Pasteur 
Institute established that METAMINE exerts considerably less depressor effect than does nitro- 
glycerin.? Virtually free from nitrate side effects (nausea, headache, hypotension), METAMINE 
SUSTAINED protects many patients refractory to other cardiac nitrates,’ and, given b.i.d., is ideal 
medication for the patient with coronary insufficiency. Bottles of 50 and 500 tablets. Also: 
METAMINE, METAMINE WITH BUTABARBITAL, METAMINE WITH BUTABARBITAL SUSTAINED, 
METAMINE SUSTAINED WITH RESERPINE. 


1. Melville, K. I., and Lu, F.C.: Canadian M.A.J., 65:11, 1951. 2. Bovet, D., and Nitti-Bovet, F.: Arch. Internat. 


de pharmacodyn. et therap., 83:367, 1946. 3. Fuller, H. L., and Kassel, L.E.: Antibiotic Med. & Clin. Therapy, 
3:322, 1956. 


Shas. Leeming g¢ Co Suc New York 17, N. Y. *Patent applied for 
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SAUNDERS! 


Moyer & Fuchs—Hahnemann Symposium on EDEMA 


NEW!-You’ll find this timely book a practical 
guide to what you can and should do for your pa- 
tients with edema. It presents all the useful in- 
formation to come out of the Symposium on Salt 
and Water Retention held at Hahnemann Medical 
College this past December. 


123 authorities tell you exactly what they have 
learned about the mechanisms and management of 
edema. Immediately usable help is given on the 
treatment of edema associated with such problems 


as: hypertension, pregnancy and premenstrual ten- 
sion, renal disorders, liver disease, and congestive 
heart failure. Latest advances in the use of 
diuretics are detailed: xanthine diuretics, mer- 
curial diuretics, triazine compounds, thiazide de- 
rivatives, anti-aldosterone agents and steroids, ete. 


Edited by Joun H. Moyer, M.D., Professor and Chairman of 
the Department of Medicine; and Morton Fucus, M.D., 
Assistant Professor of Medicine, Hahnemann Medical College 
and Hospital. About 880 pages, 614” X 934”, with about 286 
illustrations. About $15.00. New—Just Ready! 


Leavell & Thorup’s Clinical HEMATOLOGY 


NEW!—Written for the physician who is not a 
hematologist, this book is packed with definite in- 
structions on diagnosis and treatment of blood 
disorders. Detailed help is given on 18 major 
types of anemia—pernicious anemia, iron de- 
ficiency anemia, ete. For each, the authors con- 
sider: history, clinical manifestations, laboratory 
examinations, differential diagnosis, treatment, 
course and prognosis. Sound help is also given on 
17 major disorders of clotting—prothrombin de- 
ficiency, deficiency, ete. 


Infectious mononucleosis is thoroughly covered, 
as are leukemia and malignant lymphoma. You’ll 
find a wealth of up-to-date treatment measures— 
use of vitamin B,., folic acid, iron, exchange trans- 
fusions, prednisone, splenectomy, Myleran, ete. 
A separate chapter describes all standard labora- 
tory hematologic techniques. 

By Byrp S. Leavett, M.D., Professor of Internal Medicine: 
and Oscar A. TuHorup, Jr., M.D., Associate Professor of 
Internal Medicine, University of Virginia. 503 pages, 6%” 
x 9%”, illustrated, some in color. About $11.00. 


New—Just Ready! 


Schaffer’s Diseases of the NEWBORN 


NEW!—Here is practical help on the early recogni- 
tion and effective treatment of diseases—both com- 
mon and uncommon—that may attack the new 
baby. Sound elinical guidance is given on in- 
cidence, etiology, diagnosis, treatment and prog- 
nosis of each disease. Many case histories and il- 
lustrations clarify difficult points. 


Dr. Schaffer stresses the importance of the original 
examination of the newborn and of noting the 
most trifling deviations from the normal. Helpful 


advice is given on such varied disorders as: 
atelectasis, congenital diaphragmatic hernia, aortic 
stenosis, meconium ileus, omphalocele, undescended 
testicle, acute pyelonephritis, ete. Inborn errors 
of metabolism, disorders of the blood, the eye, the 
skin, and the endocrine system are all well covered. 


By ALEXANDER J. ScHarreR, M.D., Associate Professor of 
Pediatrics, The Johns Hopkins Medical School and Pedia- 
trician to The Johns Hopkins Hospital. About 1078 pages, 
6144” X 9%", with about 358 illustrations. About $20.00. 

New—Just Ready! 


W. B. SAUNDERS Company, West Washington Square, Philadelphia 5 


Please send me the following books and charge my account: 


O Moyer § Fuchs—Hahnemann Symposium on Edema . . About $15.00 


O Leavell § Thorup’s Clinical Hematology 
0 Schaffer’s Diseases of the Newborn 


Name 


.. About $20.00 


Address 
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A 32 PAGE 
REPRINT ON 
PULMONARY 

FUNCTION TESTING 


CONTAINS— 

e How to plan a Pulmonary Function Pro- 
gram 

e Equipment necessary for office or small 
hospital 


e@ What Pulmonary Function Tests can do 

e@ What Pulmonary Function Tests cannot 
do 

e@ Equipment necessary for all Pulmonary 
Function Tests 

e Proper kymograph speeds for Pulmonary 
Function Tests 

e@ Results of tests and treatment 

e Spirograms, x-rays and case histories 

Helium method for Residual Volume— 

directions, apparatus required and calcu- 

lations 

e@ Open circuit method for Residual Volume 
—directions, apparatus required and cal- 
culations 

e Arterial saturation in many forms of Pul- 
monary Function disorders with charts 
and explanation of conditions 


e Bronchospirometry—indications, contrain- 
dications with descriptions of apparatus 


e Bronchospirometer catheter resistance 

e@ Fluoroscopic estimate of Pulmonary Func- 
tion—what it does—what to look for 

e Plus many other items of valuable infor- 
mation 


N E W —50 page catalog Pulmonary 
Function Equipment and Accessories. 
Write for New 1960 Edition. 


MAIL COUPON FOR FREE COPY} 


WARREN E. COLLINS, INC. 
Specialists in Respiration Apparatus 
555 HUNTINGTON AVE., BOSTON 15, MASS. 


Gentlemen: 

Please send me a copy of the new 32 page booklet on 
Pulmonary Function Testing plus information on the I 
equipment I have checked. 
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Fits any Standard 
Viewer or Projector 


NEW RELEASES 


2—1 Angiocardiography in Congenital Heart Disease 
0 Slides 
by Cuas. T. Dotter, M.D. and Masao TAMAKI, 
M.D., Dept. of Radiology, Univ. of Oreg. Med. 
School, Portland, Ore. 
3—8A Intestinal Obstruction in the Newborn...55 Slides 
by Joun W. Hope, M.D., Director Dept. of 
Radiology, Children’s Hosp. of Philadelphia 
5 51 Slides 
by E. L. Jenxrnson, M.D., Radiologist 
j=-1 Anomalies and Diseases of the Genitourinary 
Compiled by Ira H. Lockwoop, M.D., Research 
Clinic, Kansas City, Mo., Lester D. SHoox, M.D. 
15—1A Regional Manifestations of Scleroderma. .53 Slides 
by Wiuam T. Meszaros, M.D., Director of 
Diagn. Radiology, Cook Cty. Hosp., Chicago 
PER Series, $16.50 
ORDER DIRECT or WRITE for complete description of 
above series, and catalog of others that are available. 


MEDICAL FILM SLIDE DIVISION 


MICRO X-RAY RECORDER, INC. 
Chicago 25, Illinois 


3755 W. Lawrence * 


Ann Woodward 
Director 


Instead of 
Multiplying 
the Work Load.. WW 


—more and more physicians, we discover, are prescribing for 
themselves periodic release from routine—enabled by the logical 
expedient of locating a qualified associate. With the aid of 
our highly organized search and information service, plus a 
continuing registration of competent medical men in all fields 
and of varied experience, many satisfactory professional associa- 
tions have been initiated in the Woodward Bureau. 


Why not investigate this service now—without committing 
yourself to any person or plan till you meet the man who fits 
your needs? Simply describe him to us, as you see him, by 
letter, telephone or wire. 


. . . End result—leeway to choose your own vacation or travel 
periods, and a fresh approach to problems afterward! 


Come to think of it, do you know a single vacation you can 
prescribe that will benefit so many of your patients???? 


OUR 63RD YEAR 


OODWARD 


MEDICAL PERSONNEL BUREAU 


4 May 1960 
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the medical propesbion, sewing medicine 


in urologic patients taking 


ANDELAMINE 


brand of methenamine mandelate 


This is why Mandelamine is a most effec- 
tive urinary antibacterial, especially 
for stubborn disorders. Urine-specific 
Mandelamine eradicates most pathogens 
commonly encountered inchronicurinary 
infections—even strains resistant to anti- 
biotics and sulfonamides. Mandelamine— 


antibacterial, but not an antibiotic— 


does not produce resistant mutants. 


And systemic reactions are rarely seen. 


Mandelamine. .. effective, 
well-tolerated, economical. 
Average adult dose, 2 Man- 
delamine Hafgrams® q.i.d. 


MORRIS PLAINS 
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“The larger the therapeutic range...the 
more desirable the preparation... 
[GITALIGIN]...possesses a greater range. 


MARGIN 


99% 


.. possesses a greater range. “oR 


GITALIGIN provides a maximum degree of control in cardiac 


therapy by reason of these distinctive clinical features:** 


WIDER SAFETY MARCIN 


GREATER THERAPEUTIC RANGE 


FASTER RATE OF 


ELIMINATION THAN DIGITOXIN 


OR DICIFALIS LEAF 


It’s easy to transfer patients to GITALIGIN 


—without interruption — 


0.5 mg. Gitaligin is approximately equivalent to 0.1 Gm. 
digitalis leaf, 0.1 mg. digitoxin, and 0.5 mg. digoxin. 


Supplied: 0.5 mg. scored tablets—in bottles of 30 and 100. 


*Batterman, R. C.: Observations on the Clinical Use 
of Digitalis, in Diamond, E. G.: Digitalis, Springfield, 
Charles C Thomas, 1957. 


**Bibliography available on request. 


+White’s brand of amorphous gitalin. 


WHITE LABORATORIES, INC. 


KENILWORTH, NEW JERSEY 


Please Mention this Journal when writing to Advertisers 
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after the first dose of 


PYRIDIUM 


brand of phenylazo-diamino-pyridine HCl 

many fixed antibacterial-analgesic combina- 
tions. Because Pyridium is extremely well 
tolerated, you can provide pain relief until 
the underlying infection is completely con- 


Patients on Pyridium experience welcome 
relief from urinary pain, burning, frequency 
and urgency—usually within 30 minutes. 
And Pyridium may be given with any uri- 
nary antibacterial. In fact, its recommended 
daily dosage of two 0.1-Gm. tablets t.i.d. 
provides a greater analgesic effect in adults 
than the recommended daily dosage of 


trolled with the antibacterial of 
your choice. So next time you see 
a patient with a painful urinary 
infection, prescribe Pyridium. 


MORRIS CLAING, 
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Unique 
benefit of 


APRESOLINE’ 


helps reverse 
advancing 
hypertension 


Apresoline contributes an exclusive 
action to the antihypertensive program: 
It is the only therapeutically acceptable 
agent to increase renal blood flow and 
relax cerebral vascular tone while it 
lowers blood pressure. With improved 
kidney function, advancing hypertension 
can often be halted—or even reversed. 


Apresoline is indicated for moderate to 
severe and malignant hypertension, 
renal hypertension, acute glomerulone- 
phritis, and toxemia of pregnancy. 


When less potent drugs are not fully 
effective, when renal function must be 
improved, Apresoline is a logical pre- 
scription. Except in rare instances side 
effects are not a serious problem when 
the recommended maximal daily dosage 
(400 mg.) is not exceeded. 


SUPPLIED: Tablets, 1Omg.,25mg., 50mg. 


APRESOLINE® hydrochloride 
(hydralazine hydrochloride ciBa) CIBA 

SUMMIT, N. J. 
2/2786 
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WANTED 


Back Issues of 
ANNALS OF INTERNAL MEDICINE 


Good used copies of the following issues 
are now needed. Only those _ issues 
which are currently being advertised will 
be accepted. 


$1.50 each for 


Vol. 1, No. 1—July, 1927 

Vol. 1, No. 2—August, 1927 
Vol. 1, No. 5—November, 1927 
Vol. 1, No. 7—January, 1928 
Vol. 2, No. 5—November, 1928 


75¢ each for 
Vol. 46, No. 2—February, 1957 
Vol. 49, No. 4—October, 1958 
Vol. 50, No. 1—January, 1959 
Vol. 50, No. 2—February, 1959 
Vol. 51, No. 5—November, 1959 
Vol. 51, No. 6—December, 1959 


Address Journals to: 
E. C. ROSENOW, JR., M.D., 
Executive Director 
4200 Pine Street Philadelphia 4, Pa. 


URGENTLY NEEDED 


Back Issues of 
ANNALS OF INTERNAL 
MEDICINE 


Due to a large demand for Vol. 49, 
No. 4 -October, 1958; Vol. 49, 
No. 1—January, 1959; Vol. 50, 
No. 2--February, 1959; Vol. 50, 
No. 5—November, 1959; Vol. 51, 
No. 6—December, 1959; Vol. 51, 
our stock for these issues has be- 
come completely exhausted. 


We will pay $.75 for good used 
copies. 


Address Journals to: 


E. C. ROSENOW, JR., M.D., 
Executive Director 
4200 Pine Street Philadelphia 4, Pa. 
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hen blood pressure must come down 


When you see symptoms of hypertension such as dizziness, headache, and fainting your patient is 
3 candidate for Serpasil-Apresoline. Even when single-drug therapy fails, Serpasil-Apresoline fre- 
quently can bring blood pressure down to near-normal levels, reduce rapid heart rate, allay anxiety. 


SUPPLIED: Tablets #2 (standard-strength, scored), each containing 0.2 mg. Serpasil and 50 mg. Apresoline hydro- 
chioride; Tablets. #1 (half-strength, scored), each containing 0.1 mg. Serpasil and 25 mg. Apresoline hydrochloride. 


°. 
 . aaa hydrochloride (reserpine and hydralazine hydrochloride cisa) 


“',.most bacterial infections 


encountered in 


pediatric practice will 


respond satisfactorily...” 


CYCLAMYCIN promptly and reliably controls most common infections 

caused by a wide variety of gram-positive and several species of gram- 

negative pathogens. It is also effective against several obstinate pathogens, 

including some staphylococci resistant to other antibiotics. 

*“*.. . 85 per cent of [200] treated patients 

obtained a clinical cure... . 

Children accept it readily. Delicious cherry-raspberry flavor - homogenized 

suspension + easy to take, well tolerated + serious reactions due to 

sensitivity or toxicity are rare. 

For further information on prescribing and administering CyCLAMYCIN 

see descriptive literature, available on request. 

1. Ripberger, F.M., Jr., et al.: Antibiot. Med. & Clin. Therap. 6:662 

(Nov.) 1959. 


CYCLAMYCIN 


Triacetyloleandomycin, Wyeth 
SUPPLIED: Oral Suspension, 125 mg. per 5-cc. teaspoonful, bottles of 2 fl. 
oz. Capsules, 125 mg. and 250 mg., vials of 36. 
Wyeth Laboratories Philadelphia 1, Pa. 
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A 
Century of 
Service to Medicine 
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Coumadin is the 
original and only 


warfarin sodium 
responsible for 
establishing this 
drug as “the best 
anticoagulant 


available today* 


(over 50 published 
papers since 1953) 


COUMADIN 
SODIUM 
IN MYOCARDIAL INFARCTION AND 
OTHER THROMBOEMBOLIC DISORDERS 


SUPPLIED: Oral—scored tablets, 2 mg., 5 mg., 

7/2 mg.,10 mg., 25 mg. Parenteral —single injection 
units, consisting of one vial, 75 mg., and one 3-cc. 
ampul Water for Injection. 


{ COUMADIN (warfarin) Sodium is manufactured under 
license from the Wisconsin Alumni Research Foundation... 
clinically established by Endo. 


ectygns ; 
Complete Information and Reprints on Request 
"MONO mit, wEW YORE 
ENDO LABORATORIES 
eo Richmond Hill 18, New York 
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Your patient responds within 
a few days. Thanks to your 
prompt treatment and the 
smooth action of Deprol, 
his depression is relieved 
and his anxiety calmed — 
often in two or three days. 
He eats properly, sleeps 
weil, and his depression no 
longer complicates your 
basic regimen. 


4 


or cardiovascular and G.I. patients — 
smooth, balanced action that lifts depression 
as it calms anxiety...rapidly and safely 


PATIENTS 
64 


Balances the mood — no “seesaw” effect of CUMULATIVE ULTIMATE 
umphetamine-barbiturates and energizers. While IMPROVEMENT with DEPROL 
imphetamines and energizers may stimulate the RATE er 
vatient — they often aggravate anxiety and tension. 48 

although amphetamine-barbiturate combina- 
ions may counteract excessive stimulation — they 
bften deepen depression. 


SWITCHED TO 
PLACEBO 


n contrast to such “seesaw” effects, Deprol lifts 
lepression as it calms anxiety—both at the same time. 


icts swiftly — the patient often feels better, sleeps 
better, within two or three days. Unlike the delayed 
action of most other antidepressant drugs, which may 
ake two to six weeks to bring results, Deprol relieves 


he patient quickly — often within two or three days. a. 
Hcts safely—no danger of hypotension or liver 


Zamage. Deprol does not cause liver toxicity, hypo- DEPROL 

ension, tachycardia, jitteriness, vomiting, constipa- DAYS => 31 49-77 
antidepressant drugs. It can be safely admin- 

stered with basic therapy. 


Results of a controlled study of 128 patients 
conducted by General Practitioners, Internists, 
Gastroenterologists, Urelogists, Surgeons, Proc- 
tologists and others in collaboration with 
Psychiatrists. 


Ae 
BIBLIOGRAPHY (11 clinical studies, 764 patients): 
1. Alexonder, L. (35 patients): Chemotherapy of depression — Use of 


meprobomate combined with benactyzine (2-diethylaminoethy! benzilote 
hydrochloride. J.A.M.A. 166:1019, March 1, 1958. 2. Botemon, J. C. and 
Carlton, H. N. (50 patients}: Meprobomate and benactyzine hydrochloride 
(Depro!} os adjunctive therapy for patients with advonced cancer 
biotic Med. & Clin. Therapy 6:648, Nov. 1959. 3. Beli, J. L., Tauber, H., 
Sonty, A. ond Pulito, F. (77 patients): Treatment of depressive stotes 
in office practice. Dis. Nerv. System 20:263, June 1959. 4. Breitner, C 
(31 patients): On mental depressions. Dis. Nerv. System 20:142, (Section 
Two}, May 1959. 5. Landman, M. E. (50 patients}: Choosing the + 
Dosage: Usual starting dose is 1 tablet q.i.d. drug for the patient. Submitted for publication, 1960. 6. McClure, C 
fhen necessary, this may be gradually increased Papos, P. N., Speare, G. S., Palmer, E., Slattery, J. J., Konefol 
ap to 3 tablets q.i.d. Henken, B. S., Wood, C. A. and Ceresio, G. B. (128 patients) 
ment of depression—New technics and therapy. Am. Pract. & Digest Tr 
fomposition: 1 mg. 2-diethylaminoethyl benzilate 10:1525, Sept. 1959. 7. Pennington, V. M. (135 patients}: Mepro 
ydrochloride (benactyzine HCl) and benactyzine (Deprol) in the treatment of chronic brain syndrome, 
00 mg. meprobamate. phrenia and senility. J. Am. Geriatrics Soc. 7:656, Aug. 1959. 8. $, 
K. and Ewing, J. H. (35 patients}: Deprol in depressive conditions. Dis 
upplied: Bottles of 50 light-pink, scored tablets. Nerv. Systeme 20.364, (Section One}, Aug. 1959. 9. Ruchwarger, A. (87 
Write for literature and samples. potients): Use of Deproi (meprobamote combined with benactyzine hydro- 
chloride) in the office treatment of depression. M. Ann. District of 
Columbia 28:438, Aug. 1959. 10. Settel, E. (52 patients): Treatment of 
depression in the eiderly with a meprobomoate-benactyzine hydrochloride 
combination (Deproi}. Antibiotic Med. & Clin. Therapy 7:28, Jan. 1960 
Nj WALLACE LABORATORIES / New Brunswick, N. J. 11. Splitter, S. R. (84 patients): The core of the anxious and the depressed. 
Submitted for publication, 1959. 
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in G.I. distress - Compazine’ 


brand of prochlorperazine 


relieves the emotional factors that are so 
frequently associated with G.I. tension . . . 
is a useful adjuvant in peptic ulcer, pylorospasm 
and ulcerative colitis. Furthermore, 
‘Compazine’ promptly controls nausea and vomiting 
... often a problem with these patients. 


SMITH 
KLINE & 
FRENCH 
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which antibiotic has the plus? 


Today you have a variety of useful antibiotics at your command. Which one should you choose? 


Mysteclin-V — specific action plus added protection. Mysteclin-V is a combination of tetracycline phos- 
phate complex — one of the world’s most widely prescribed broad spectrum antibiotics — and Mycostatin, the 
first well-tolerated antifungal antibiotic. Together, in Mysteclin-V, these two components provide specific, 
effective antibiotic action plus added protection against fungal superinfections.'* 

When should Mysteclin-V be prescribed? Accumulated clinical experience clearly indicates that fungal super- 
infections are on the rise, particularly when broad spectrum antibiotics must be administered in high dosage 
or for extended periods, in the debilitated and diabetics, during pregnancy, and when corticosteroids are used 
concurrently. Under such conditions, more than a “broad spectrum” antibiotic is required. Mysteclin-V 
provides the answer. 

Supplied: Capsules (250 mg./250,000 u.); Half-strength Capsules (125 mg./125,000 u.); Suspension (125 mg./125,000 u. per 5 cc.); 


Pediatric Drops (100 mg./100,000 u. per cc.). 

References: 1. Cronk, G. A.; Naumann, D. E., and Casson, K.: Antibiotics Annual 1957-1958, New York, Medical Encyclopedia, Inc., 
1958, p. 397. 2. Childs, A. J.: Brit. M. J. /:660 (Mar. 24) 1956. 3. Newcomer, V. D.; Wright, E. T., and Sternberg, T. R.: Antibiotics 
Annual 1954-1955, New York, Medical Encyclopedia, Inc., 1955, p. 686. 
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Each tablet contains: 

Provera (medroxyprogesterone acetate) 2.5 mg. 
Cardrase (ethoxzolamide) 

Levanil (ectylurea) 


DOSAGE: 1 tablet 1 or 2 times daily, 5-10 days 
before the period. 


THE UPJOHN COMPANY / KALAMAZOO, MICHIGAN 


to restore hormonal balance... 


corrective therapy Because Cytran contains the 
new progestin, Provera,‘ you can now reach the cause 
of premenstrual tension—hormonal imbalance. Estrogen- 
progesterone ratio is adjusted to more normal premen- 
strual balance. Thus even abdominal discomfort, shaki- 
ness, fatigue—symptoms incompletely controlled by 
mere symptomatic treatments—are effectively relieved. 


to comfort the patient... 


symptomatic therapy An effective diuretic 
(Cardraset) and a mild tranquilizer (Levanilt) afford 
symptomatic relief while Provera works to effect a res- 
toration of hormonal balance. They also supplement the 
activity of Provera in those rare cases where restoration 
of hormone balance does not completely eliminate edema 
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new nitrate 
offers 


new benefits 
for 
anginal patients 


Fremont! notes that Isoroit “*. . . has been very 
effective in increasing the exercise tolerance of patients 

and also reducing the number of attacks of angina 

pectoris of the decubital type.’’ Prophylactically and 
therapeutically, lsorpit provides four distinctive advantages. 


rapid onset ready solubility of produces 
benefits within 15 to 30 minutes (not intended to 
replace emergency use of nitroglycerin). 


prolonged action—benefits of isoroit persist 
for at least 4 hours per oral dose of 10 mg. 


consistent effect per cent of patients? 
treated have responded favorably to Isorbi. In 
comparative studies, Sherber* found Isorpit better 
than other therapy in 17 of 18 patients. 


unusual safety—only reported side reaction: 
transitory, easily-controlled headache. 


Electrocardiographic studies by Russek* clearly show 
that IsorDiL produces a more favorable balance 

between oxygen supply and demand following the 
Master two-step test. He concludes that ‘‘Isorpit is a 
new and effective agent for therapy of angina pectoris.” 


Literature and professional samples available on request. 


1. Fremont, R.E.: Personal Communication (Dec., 1959). 
2. Summary of Case Reports on File, lves-Cameron Company. 
3. Sherber, D.A.: Personal Communication (Oct., 1959). 

4. Russek, H.I.: Personal Communication (Oct., 1959). 


Isosorbide Dinitrate, lves-Cameron 


ives IVES-CAMERON COMPANY - New York 16, New York 


*Trademark 
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announcing a major event 
in anticoagulant therapy... 


Certified—before introduction—by 5 years of clinical experience 
and published reports in the U.S.A., Canada and Great Britain. 


anisindione 


new oral prothrombin depressant 


contr ol at every stage of anticoagulant therapy rapidity 
of induction and recovery time predictability of initial 
and maintenance dosages stability of therapeutic prothrombin 
levels during maintenance therapy YEVETSIDI11Y of anti- 
coagulant effect with vitamin K, preparations... rapid return to 


therapeutic levels on remedication 


a 
3 
Well tolerated ‘and relatively nontoxic Packaging—Miravon Table 
agranulocytos is or eukopenia yet observed 


Basic aid 


When more than your personal assurance 


is required to relieve the emotional distress 


common to every illness, 
EQUANIL may confidently be prescribed 


to relax mind and muscle. 


EQUANIL is the most widely used ataractic agent; 


its efficacy and extreme safety 


in the control of tension, anxiety and muscle spasm 


are thoroughly documented 

in hundreds of published papers. 

The action of EQUANIL is specific. 
Side-effects are rare. 

Because it is rapidly metabolized, 
effects are not cumulative. 

Because it does not cloud consciousness, 


your patients remain alert and cooperative. 


Your request will bring you 
a descriptive brochure 

with extensive bibliography. 
Wyeth Laboratories 
Philadelphia 1, Pa. 


A Century of Service 
to Medicine 
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to the practice of medicine 


Meprobamate, Wyeth 


% 


and 


brand of phenylbutazone 


Ten years of experience in countless jj : oe proved by 4 decade 
cases—more than 1700 published 
reports—have now established the of experic nce 


eminence of Butazolidin among the 
potent non-hormonal 
antiarthritic agents. 


Repeatedly it has been demonstrated 
that Butazolidin: 

Within 24 to 72 hours produces 
striking relief of pain. 

Within 5 to 10 days affords a 
marked improvement in mobility 
and a significant subsidence of 
inflammation with reduction of 
swelling and absorption of effusion. 


Even when administered over 
months or years Butazolidin does 
not provoke tolerance nor produce 
signs of hormonal imbalance. 


Butazolidin® (brand of phenylbutazone): 
Red-coated tablets of 100 mg. 

Butazolidin® Alka: Capsules containing 
Butazolidin® 100 mg. ; dried aluminum 
hydroxide gel 100 mg. ; magnesium trisilicate 
150 mg. ; homatropine methylbromide 1.25 mg. 


Geigy, Ardsley, New York Geiny 
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In response to physician demand 


more Esidrix has been added to 


SERPASIL- ESIDRIX 


potentiated antihypertensive now available in 2 strengths 


To meet the needs of patients who require greater diuretic-antihypertensive 
activity, Serpasil-Esidrix is now made available in a combination tablet containing 
50 mg. Esidrix and 0.1 mg. Serpasil. This tablet, Serpasil-Esidrix #2, will help you 
control high blood pressure in more patients. With Serpasil-Esidrix #2, you can 
expect a quick response: blood pressure usually begins to drop during the first 
few days of therapy. Excess fluid is also rapidly eliminated. And you give patients 
the additional benefits of Serpasil: control of tachycardia and relief of anxiety. 


COMPLETE INFORMATION AVAILABLE ON REQUEST. 


SERPASIL- ESIDRIX 


SERPASIL® (reserpine ciea) / ESIDRIX® (hydrochlorothiazide cisa) 
SERPASIL®-ESIDRIX® (reserpine and hydrochlorothiazide cisa) 
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is the answer to the question 
“What best relieves the coughs and com- 
plications associated with the allergic man- 
ifestations of respiratory illness?” 


When you prescribe POLARAMINE Expec- 
torant, newest member of the Schering 
POLARAMINE Family, you treat your patient 
with a compound containing an antihistaminic 
which incorporates the very latest developments 
in antihistamine research. This is POLARAMINE 
(dexchlorpheniramine maleate), of greater therapeutic effective- 
ness, safety, and freedom from side effects than other antihis- 
taminics ... and at lower dosages. 


Because of this active, rapid-acting antihistamine factor, 
POLARAMINE Expectorant treats thoroughly and effectively the 
allergic components and manifestations of respiratory illness. 
Congested, delicate membranes of the respiratory tract are soon 
returned to normal. 


POLARAMINE ® Maleate, brand of dexchlorpheniramine maleate. REPETABS®, Repeat Action Tablets. 


By augmenting respiratory tract fluid 
output, the two other components o 
POLARAMINE Expectorant— d-isoephed 
rine, the orally effective bronchodilato 
and decongestant, and glyceryl guaiacolate 
the superior expectorant — relieve unpro 
ductive coughing and facilitate expectoration 
Note also that the d-isoephedrine componen 
complements the antihistaminic effect of POLAR 
AMINE ... helps provide subjective and objectiv 
relief of respiratory distress. And POLARAMINE Expectorant i 
more delicious than you expect—a new, really different flavor 
Each teaspoonful (5 cc.) of POLARAMINE Expectorant contains 2 m 
POLARAMINE, 20 mg. d-isoephedrine sulfate, and 100 mg. glyceryl guaiacolat 
Dosage: Adults, | or 2 teaspoonfuls, 3 or 4 times daily. Children, 44 or 
teaspoonful, 3 or 4 times daily. Supply: 16 oz. bottles. 


A form for every need: POLARAMINE REPETABS, 6 mg., bottles of 100 a 
1000 / POLARAMINE REPETABS, 4 mg., bottles of 100 and 1000 / Tablets, 2mg 
bottles of 100 and 1000 / POLARAMINE Syrup, 2 mg. /5 cc., bottles of 16 o 
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CREMOMYCIN.| 


Wm PECTIN and KAOLIN 
CAUTION Federal law probitvts 
Gspenung without prescription. 


Merck Sharp & Dohme 
of Merck & Co.. Ine. 
Pe 


Cremomycin, provides rapid relief of virtually all diarrheas 


NEOMYCIN —rapidly bactericidal against most intestinal pathogens, but relatively 
ineffective against certain diarrnea-causing organisms. 

SULFASUXIDINE® (succinylsulfathiazole) —an ideal adjunct to neomycin because 
it is highly effective against Clostridia and certain other neomycin-resistant 
organisms. 

KAOLIN AND PECTIN—COat and soothe the inflamed mucosa, adsorb toxins, help 
reduce intestinal hypermotility, help provide rapid symptomatic relief. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


CREMOMYCIN AND SULFASUXIDINE ARE TRADEMARKS OF MERCK & CO., INC, 
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BRAND OF PHENINDION 
3-ndandort 


50 mg. 
CAUTION. Federal tow 
without 


WALKER LABORATORIES. og 


VERNON 


HEDULIN is the trademark for the Walker brand of phenindione. 50 mg. scored tablets for therapeutic 
use; 20 mg. scored tabiets for prophylactic use. Bottles of 100 and 1,000. For more detailed informa- 


tion and a clinical trial supply of Hedulin, write to Walker Laboratories, Inc., Mount Vernon, N. Y. 
1, Breneman, G. M., and Priest, E. McC.: Am. Heart J. 50:129 (July) 1955. 2. Tandowsky, R. M.: Am. J. Cardiol, 3:551 (April) 1959, 
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New Product 
Announcement 


SPECIAL FORMULA DIET 


Provides desirable caloric intake when electrolytes and protein 


must be controlled or avoided. 


Controlyte is a highly concentrated blend of 
carbohydrates and unsaturated fats free of protein 
and essentially free of electrolytes. 


INDICATIONS: 
Hepatic failure 
Renal disease 
Clinical balance studies 


Formulated for maximum tolerance, palatability 
and ease of preparation, Controlyte may be ad- 
ministered orally or by tube and will provide up 
to 2100 calories per can of 420 ce. 


Available by direct purchase only from 
The Dietene Company. Additional infor- 


mation and samples available on request. 


CONTROLYTE MERITENE DIETENE 
PRODUCTS OF 


THE DIETENE COMPANY 
MINNEAPOLIS 16, MINNESOTA 


* These graphs illustrate the average daily urinary 
excretion of electrolytes by normal subjects using 
Controlyte as their total diet after the second day 
(Vertes, |} Vol. 172. No. 17, 1960) 
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first of a new class of therapeutic agents 
for superior, safer, faster control 
of common emotional disturbances 


in a Class by itself—chemically 


Not a manipulated molecule, the structure of this 
compound resembles that of no other drug. Librium is a 
product of truly original Roche research. 


in a class by itself—pharmacologically 


Librium exhibits an unprecedented “taming” action in 

animals. It is the first compound in which the specific 
antiaggressive component is separated from a generalized 
depressant effect on locomotor activity and reflex 

patterns. While Librium has tranquilizing properties 
comparable with those of chlorpromazine and reserpine, it lacks 
the autonomic blocking effects of these compounds and 

does not produce extrapyramidal side effects. 

Librium has none of the hypnotic effects of the barbiturates. 


in a class by itself—clinically 


The therapeutic range of Librium “envelops and extends well 
beyond that of meprobamate and into certain indications for 

which the phenothiazines are prescribed.’”! More than replacement 
therapy, Librium is quantitatively and qualitatively superior 
to“tranquilizers” and ‘“equanimity-producing drugs.” 

Librium is distinguished by an unusually rapid onset of 

action and a high degree of safety. 


Published reports on Librium: 1. G. A. Constant, Dis. Nerv. System, 
21:(Suppl.), 37, 1960. 2. T. H. Harris, ibid., p. 3. 3. L. O. Randall, ibid., p. 7. 
4. H. A. Bowes, ibid., p. 20. 5. J. M. Tobin, I. F Bird and D. E. Boyle, 

ibid., p. 11. 6. J. Kinross-Wright, I. M. Cohen and J. A. Knight, ibid., p. 23. 
7. H. H. Farb, ibid., p. 27. 8. C. Breitner, ibid., p. 31. 

9. I. M. Cohen, ibid., p. 35. 10. L. J. Thomas, ibid., p. 40. 

11. R. C. V. Robinson, ibid., p. 43. 12. S. C. Kaim and I. N. Rosenstein, 

ibid., p. 46. 13. H. E. Ticktin and J. D. Schultz, ibid., p. 49. 

14. J. N. Sussex, ibid., p. 53. 15. I. N. Rosenstein, ibid., p. 57. 

16. I. N. Rosenstein and C. Silverblatt, to be published. 
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Hydrochloride - 
hloro-2: hyl 5-phenyl-3H-1,4- 
4- oxide hydrochloride 


ROCHE 
ABORATORIES 
vision of Hoffmann-La Roche Inc. 
utley 10, N.J. 


to free the patient 


from anxiety and tension, 

whether presenting symptomatology 
or associated with 

organic or functional disorders. 


to free the therapy 


from the drawbacks of 
previous agents. 


to free the physician 


from the frustrations of prolonged, 
inconclusive treatment and 

to render the patient 

more amenable to therapy. 


uses of Librium 

in the office patient, troubled by 
anxiety and tension, and 

by the irritability, fatigue and 
nervous insomnia associated 
with tension states 


in the office patient, where you 
suspect anxiety and tension as 
contributing or causative factors of 
organic or functional disorders 


in more severely disturbed patients, 
including cases of agitated and 
reactive depression, fears, phobias, 
obsessions and compulsions 


Supplied: 10-mg, green-and-black capsules. 
Bottles of 50 and 500. 

For complete information regarding 
dosage and precautions, please 

consult product literature. 
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Squibb Announces 


Chemipen 


Alpha-Phe 


new chemically improved penicillin 
which provides the highest blood 
levels that are obtainable with oral 


penicillin therapy 


oxyethy! Pen 


Asa pioneer and leader in penicillin therapy 
for more than a decade, Squibb is pleased 
to make Chemipen, a new chemically im- 
proved oral penicillin, available for clinical use. 


With Chemipen it becomes possible as well as 
convenient for the physician to achieve and main- * 
tain higher blood levels— with greater speed—than 
those produced with comparable therapeutic doses of 
potassium penicillin V. In fact, Chemipen is shown to 
have a 2:1 superiority in producing peak blood levels 
over potassium penicillin V.* 

Extreme solubility may contribute to the higher blood 
levels that are so notable with Chemipen.* Equally nota- 
ble is the remarkable resistance to acid decomposition 
(Chemipen is stable at 37°C. at pH 2 to pH 3), which 
in turn makes possible the convenience of oral treatment. 


And the economy for your patients will be of 
particular interest—Chemipen costs no more 
than comparable penicillin V preparations. 
Dosage: Doses of 125 mg. (200,000 u.) or 
250 mg. (400,000 u. ), t.i.d., depending on the 
severity of the infection. The usual precautions 
must be carefully observed with Chemipen, as with 
all penicillins. Detailed information is available on 
request from the Professional Service Department. 
Supply: Chemipen Tablets of 125 mg. (200,000 u.) and 
250 mg. (400.000 u.), bottles of 24 tablets. Chemipen 
Syrup (cherry-mint flavored, nonalco- SQUIBB 
holic }, 125 mg. per 5 cc., 60 cc. bottles. 


Squibb Quality - the 
Priceless Ingredient 


*Knydsen, FE. T., and Rolinson. G. N.: 
Lancet 2:1105 (Dec.19) 1959 
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Proven 


in over five years of clinical use 


Effective 


FOR RELIEF OF ANXIETY 
AND MUSCLE TENSION 


Outstandingly Safe 


Simple dosage schedule produces rapid, 
predictable tranquilization without unex- 
pected excitation. No cumulative effects, 
thus no need for difficult dosage readjust- 
ments. Does not produce ataxia, change in 
appetite or libido. No danger of hypoten- 
sion, depression, Parkinson-like reactions, 
jaundice or agranulocytosis. Does not im- 
pair mental efficiency or normal behavior. 


meprobamate (Wallace) 


Usual dosage: One or two 400 mg. tablets t.i.d. 


Supplied: 400 mg. scored tablets, 200 mg. sugar-coated 
tablets; or as MEPROTABS*— 400 mg. unmarked, coated tablets. 


Qi] WALLACE LABORATORIES / New Brunswick, N. J. 


c™-1903 


Please Mention this Journal when writing to Advertisers 


31 


May 1960 


ANNALS OF INTERNAL MEDICINE 


| 


speedily detects thyre globulin autepresipitin, assoc 

lymphoid thyroiditis) and primary myxedema. Since 

medically, rather than surgically, the diagnostic helpful 

sus. The test is simple to perforin only two drops of patient's serum, Results 


nen read within two to three mingles: 15 supplied in compact 20-test kits gon taining 
reagent, diluent, contrakserum and glass slide, List No. 90-100. E> 


HYLAND LABORATOPIES 
4501 Colorede 
ys Angeles 39 Calif, i 
160 Lockwood Ave. Yapkers, N.Y, Ney btive specimen, undiluted 2. Negative 
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makes dry skin feel soft and smooth immediately 


Alpha-Keri effectively deposits a microfine, lubricant- 

moisturizing oil film over the entire skin area. This oil 

film: 

e relieves itching which often accompanies chronic dry 
skin and dermatitic skin 

e lubricates dry skin and restores protective action 
similar to that of skin lipids 

e helps the skin retain moisture by retarding evapora- 

tion of water. 


Alpha-Keri is the first and only completely water-dis- 
persible, antipruritic oil Combining mineral oil and 
Kerohydric® (brand of keratin-moisturizing fraction of 
lanolin) and a nonionic emulsifier. 


Supplied in 8 fl. oz. bottles. 


Directions: Alpha-Keri may be used various ways. 
Bath—Add 2 to 4 capfuls to bathtub of water. Soak for 
5 to 20 minutes. Shower—Add 2 to 4 capfuls to wet 
cellulose sponge. Rub gently over entire body. Rinse 
under shower. Sponge Bath—Add 2 to 4 capfuls to 
about a pint of warm water. Apply gently over entire 
body with cellulose sponge. Skin Cleansing—Rub a 
small amount into wet skin, rinse and pat dry. 


Send for complimentary supply. 
WESTWOOD PHARMACEUTICALS, BUFFALO 13, NEW YORK 


Please send me a complimentary trade package of 
Alpha-Keri® for personal use. 


NAME M.D. 


HOME ADDRESS, PLEASE STREET 
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relieves rigidity 
und reduces muscle spasm 
in the 
parkinson patient 


a new synthetic compound 


“Chlorphenoxamine (Phenoxene) exerts a gentle yet potent action ...a muscle 
relaxant action also an energizing and stimulating action, without induction of 
excitement or agitation. Patients are able to move faster and more freely and with 
greater strength and longer endurance. It helps to loosen rigid muscles, and it 
successfully counteracts akinesia, tiredness, and weakness.’’* 


ay, L. J., and Constable, K.: Treatment of Paralysis Agitans with Chlorphenoxamine Hydrochloride, J.A.M.A. 
37 (May 2) 1959. 


A REPRINT OF THE COMPLETE ARTICLE AND CLINICAL TRIAL SUPPLIES ARE AVAILABLE ON REQUEST. 


yin PITMAN-MOORE COMPANY 


DIVISION OF ALLIED LABORATORIES, INC, a INDIANAPOLIS 6, INDIANA 


TAT 
ANNALS OF INTERNAL MEDICINE 33 
ie 
j 
, 
Re 
as 
i 
Ag 


in the 
management 
of constipation 


PERI-COLACE 


vate and 


derivatives ra, Mead Johnso 


predictable results... 
minimum side effects 


To induce prompt yet gentle 
bowel evacuation, Peri-Colace 
is the agent to choose. 

Its two active ingredients, 
synergistic in effect, 

bring rapid relief without 
distress or irritation 
because: 

1. Peristim,® a mild laxative, 
“..exerts its peristaltic 
stimulating action directly 
on the large intestine, 

via the blood stream.” 

2. Colace,® a non-laxative 
stool softener, maintains 
hydration of the fecal 
material as it passes 
through the intestinal 
tract.? 


Available as: Peri-Colace 
Capsules, bottles of 30, 60 and 
250. Peri-Colace Syrup, 

bottles of 8 oz. 


Bibliography: (1) Lamphier, T. A., and 
Lyman, F. L.: J. Internat. Coll. Surgeons 
31:420-423 (April) 1959. (2) Smigel, J. 0.; 
Lowe, K. J.; Hosp, P. H., and Gibson, 

J. H.: M. Times 86:1521-1526 (Dec.) 1958. 


Mead Johnson 


Symbol of service in medicine | 
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IN ANGINA PECTORIS AND 
CORONARY INSUFFICIENCY 


... the treatment must go further 
than vasodilation alone. It should also 
control the patient’s ever-present 
anxiety about his condition, since 
anxiety itself may bring on 

further attacks. 


AFTER MYOCARDIAL INFARCTION 


...it is frequently not enough to 

boost blood flow through arterial 
offshoots and establish new circulation. 
The disabling fear and anxiety that 
invariably accompany the condition 
must be reduced, or the patient 

may become a chronic invalid. 


Protects your coronary patient 


better than vasodilation alone 


Unless the coronary patient’s ever-present anxiety 


about his condition can be controlled, it can easily induce 


an anginal attack or, in cases of myocardial 
infarction, considerably delay recovery. 


This is why Miltrate gives better protection for the heart 
than vasodilation alone in coronary insufficiency, angina 
pectoris and postmyocardial infarction. Miltrate contains 
not only PETN (pentaerythritol tetranitrate), acknowledged as 
basic therapy for long-acting vasodilation. What is 

more important — Miltrate provides Miltown, a tranquilizer 
of proven effectiveness in relieving anxieties, fear and 
day-to-day tension in over 600 clinical studies. 


Thus, your patient's cardiac reserve is protected against his fear 
and concern about his condition...and his operative arteries 
are dilated to enhance myocardial blood supply. 


Miltown® [meprobamate} + PETN 


Supplied: Bottles of 50 tablets. 
Each tablet contains 200 mg. 
Miltown and 10 mg. penta- 
erythritol tetranitrate. 
Dosage: | or 2 tablets q.i.d. 
before meals and at bedtime, 
according to individual require- 
ments. 


REFERENCES 

1. Ellis, L. B. et al.: Circulation 
17:945, May 1958. 2. Friedlander, 
H. S.: Am. J. Cardiol. 1:395, 
Mar. 1958.8. Riseman, J. E.F.: New 
England J. Med. 26/:1017, Nov. 
12, 1959. 4. Russek, H. I. et al.: 
Circulation 12:169, Aug. 1955. 
5. Russek, H. I.: Am. J. Cardiol. 
3:547, April 1959. 6. Tortora, 
A. R.: Delaware M. J. 30:298, 
Oct. 1958. 7. Waldman, S. and 
Pelner, L.: Am. Pract. & Digest 
Treat. 8:1075, July 1957. 
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OTITIS MEDIA 


TONSILLITIS 


BRONCHITIS 


ie BRONCHIOLITIS 


FEWER TREATMENT FAILURES IN RESPIRATORY TRACT INFECTIONS 


BACTERIAL 
PNEUMONIAS 


“,.. outstanding advantages over many previously 
accepted chemotherapeutic and antibiotic agents 


effective perorally against the majority 


of common infections caused by pathogenic bacteria 
including the antibiotic-resistant staphylococci 


991 


ALTAFuR is available in tablets of 250 mg. (adult) and 50 mg. (pediatric), bottles of 20 and 100. 
1. Lysaught, J. N., and Cleaver, W.: Proceedings of the Detroit Symposium on Antibacterial 
Therapy (Michigan and Wayne County Academies of General Practice, Detroit, Sept. 12, 1959). 


THE NITROFURANS ... a unique class of antimicrobials 


EATON LABORATORIES, NORWICH, NEW YORK 
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BRAND OF FURALTADONE aie 


when rapid anti- 
coagulant effect with 
rapid reversibility 


is required thromboembolic 
Tromexan’ 


brand of ethyl biscoumacetate 


when medium rate 
of action with more 
sustained effect 

is desired 


Sintrom 


brand of acenocoumarol 


With Tromexan, a therapeutic 
hypoprothrombinemia is achieved 
in 18 to 24 hours. In case of 
accidental overdosage, simple 
omission of the next scheduled dose 
assures rapid return of prothrombin 
time to safe limits. 


With Sintrom, therapeutic 
hypoprothrombinemia occurs in 36 
to 48 hours and is generally readily 
and evenly sustained with a 
consistent single daily dose. 


Tromexan®, brand of ethyl becoemacstute: 
Scored tablets of 150 mg. and 3 mg. 
Sintrom®, brand of 
Double-scored tablets of 4 mg. 


Geigy, Ardsley, New York Gey 
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Introducing 
The First Potassium Salt of Warfarin 


ATHROMBIN-K 


/ 
WARFARIN POTASSIUM. PURDUE FREDERICK 
A 


THE BEST ANTICOAGULANT BECOMES 
EVEN BETTER--AND LESS COSTLY 


=» Retains all the therapeutic advantages of earlier Warfarin 
molecules, but eliminates the sodium ion # Retains the 
dosage flexibilities of prior Warfarin agents—dosages are 
interchangeable « Less costly for your patients 


IN THROMBOPHLEBITIS, CORONARY THROMBOSIS, 
THROMBO-EMBOLIC PHENOMENA 


RAPID, EASILY CONTROLLED, 
ORAL ANTICOAGULANT THERAPY 


Athrombin-K, Warfarin potassium (Purdue Frederick), represents a 
logical development in anticoagulant therapy —the substitution of 
potassium for sodium in the Warfarin molecule. With Athrombin-K, 
the clinical advantages of Warfarin therapy are retained, but with a 
potassium salt of great purity and stability. Among the established 
advantages of therapy with Warfarin salts are: 1. Rapid and predict- 
able action—“‘a remarkably easy drug to control, as the response to a 
given dose can almost invariably be reliably predicted.”! 2. Simplified, 
safer maintenance therapy—“The ability... to provide long periods of 
stable levels of hypoprothrombinemia for any single patient makes it 
superior...”? 3. Rapid reversibility with vitamin k;. 

Cited References: 1. Toohey, M.: Brit. M.J. No. 5101:892 (Oct. 11) 1958. 2. Fremont, R. E., 
Jagendorf, B.: J.A.M.A. 165:1381 (Nov. 16) 1957. 


Because of the pharmaceutical superiority of “ATHROMBIN-K’ TABLETS 
The Purdue Frederick Company is discontinuing synthesis of Warfarin 
sodium. New and simplified processes of synthesis make possible a 
significant reduction in the price of ATHROMBIN-K. 


(Fs) 


© Copyright 1960, The Purdue Frederick Company 
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IN DYSMENORRHEA, 
“tranquilaxant” 
treatment with 


keeps most patients 
on the go...” 


Since “,. dysmenorrhea is a symptom complex which 
has no one particular origin . . .”! tranquilaxant therapy, 
directed at two factors, has been particularly successful 
in alleviating menstrual pain and discomfort. The tran- 
quilaxant, Trancopal “...combines the properties of 
tranquilization and skeletal muscle relaxation, with no 
concomitant change in normal consciousness.””? 


*,. able to continue their normal activities...” 


Good to excellent results with Trancopal were obtained 
by Lichtman} in 139 of 173 patients with dysmenorrhea 
and premenstrual tension.* They “. . . had not only their 
symptoms controlled with chlormethazanone [Trancopal] 
but, even more important, the patients were in many 
instances able to continue their normal activities where 
previously they had been considerably restricted in their 
activities.” 

Stough® studied 75 patients during 125 menstrual pe- 
riods and found that complete or moderate relief with 
Trancopal was obtained during 86.4 per cent of the 
periods. 


TRANCOPAL (GRAND OF CHLORMEZANONE) AWO CAPLETS, TRADEMARKS REG. U.S. PAT. OFF 


3 


Shanaphy? reported satisfactory results with tranquilax- 
ant treatment with Trancopal in 41 of 50 patients with 
dysmenorrhea; 20 of these patients had been refractory 
to other methods of treatment. 

“Side effects were noticeably absent . . .””5 


Dosage: 100 or 200 mg. orally three or four times daily. 


How Supplied; Trancopal Caplets® 
00 mg. (peach colored, scored), bottles of 100. 
200 mg. (green colored, scored), bottles of 100. 


References: 1. Woodbury, R. A., in Drill, V. A.: Pharmacology 
in Medicine, ed. 2, New York, McGraw-Hill Book Company, 
Inc., 1958, p. 1003. 2. Shanaphy, J. F.: Current Therap. Res. 
1:59, Oct., 1959. 3. Lichtman, A. L.: Kentucky Acad. Gen. Pract. J. 
4:28, Oct., 1958. 4. Lichtman, A. L.: Scientific Exhibit, Inter- 
national College of Surgeons, Miami Beach, Fla., Jan. 4-7, 1959. 
65. Stough, A. R.: J. Oklahoma M. A. 52:575, Sept., 1959. 


LABORATORIES * New York 18, New York 


PROFESSIONAL MODEL USED FOR PHOTOGRAPH 
1450" 
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varying severity 
weight loss range 


HYDROCHLOROTHIAZIDE 


Increased potency—without corresponding increase in side effects 


Please Mention this Journal when writing to Advertisers 
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Sackner, M. A., Wallack, A. A. and Bellet, S.: Am. J. M. Se. 

237:575, (May) 1959. 

. 
The severity of the congestive 

heart failure ...was as follows: 


Class IV (9 patients), Class III 


(5 patients), and Class II (1 pa- 


tient).”. . Weight loss ranged 
from £ to 45 pounds over a period 


of 3 to 17 days with an average 


99 


of 2.4 pounds a day. 


DOSAGE: One or two 50 mg. tablets of HyDRODIURIL once or 
twice a day. 


SUPPLIED: 25 mg. and 50 mg. scored tablets rypRODIURIL 
(Hydrochlorothiazide) in bottles of 100 and 1,000. 


HYDRODIURIL is a trademark of Merck & Co., INc. 


Additional information on HypDRODIURIL is available to the 
physician on request. 


MERCK SHARP & DOHME 


S Division of Merck & Co., Inc. Philadelphia 1, Pa. 


~~ Please Mention this Journal when writing to Advertisers 
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FROM 
ANGINAL ATTACKS 
24 HOURS OF | 
UNINTERRUPTED 
PROTECTION, 


WITH ONE TEMPULE® 
MORNING AND NIGHT 


PENTRITOL 


TEMPULES 


controlled disintegration 
capsules 


The best has been improved. PETN, Pentritol Tempules given every 12 hours 
proven over the years to be the most effec- reduced or eliminated nitroglycerin re- 
tive drug for preventing anginal attacks, quirements, stopped anginal attacks or 
has been improved by incorporating itinto reduced their frequency, eliminated or 
controlled disintegration capsules. Pentri- _ mitigated pain, and increased the capacity 
tol Tempules exhibit the benefits of PETN for physical activity. Patients previously 
**..plus a smooth sustained clinical result taking PETN in tablets with little progress, 
that seemed to show a superior effect.’”! responded favorably to Pentritol Tempules.? 


Recommended dose is | Pentritol Tempule morning and evening, approximately 12 hours apart. 
Available in bottles of 60 Tempules. Also available: Pentritol-B Tempules with 50 mg. of butabarbital 
added for vasodilation p/us sedation. 


1. Biegeleisen, H. I.: Clin. Med. 2:1005, 1955. 2. Roberts, J. T.: Clin. Med. 4:1375, 1957. © 1960, A.P. Co. 


ARMOUR PHARMACEUTICAL COMPANY kankakee, ittinois Armour Means Protection 
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Now! 


for the ambulatory patient, too — 


Relief from the 
discomfort of 
flatulence due to 
intestinal atony 


WARREN-TEED 


ILOPAN.- CHOLINE 


“Cable 


The successful use of parenteral ILOPAN, in thou- 
sands of hospitals, for prevention and relief of post- 
surgical retention of flatus and feces, has brought 
demands for similarly effective medication for ambu- 
latory patients — those suffering from intestinal atonia 
and/or gas retention, as such or as complications of 
geriatric problems, gastric hyperacidity, gastritis, preg- 
nancy, irritable colon, ureteroenterostomy, regional 
ileitis, splenic flexure syndrome, infectious hepatitis, 
cholecystitis. 


To ILOPAN (brand of d-pantothenyl alcohol) which 
aids formation of coenzyme A (essential to acetylation 
of choline) has been added Choline, the parent sub- 
stance of acetylcholine (necessary for gastrointestinal 
tonus). Effectiveness? — 90% in three independent 
clinical evaluations of patients of all ages from 20 


to 80! And safe. 


COMPOSITION: Each tablet con- 
tains llopan (brand of d-panto- 
thenyl alcohol) 50 mg., choline 
bitartrate 25 mg. 


INDICATIONS: Gas retention in 
the atonic gastrointestinal tract 
of ambulatory patients. 


DOSAGE: Two tablets three 
times daily. Three tablets three 
times daily in severe cases. 


HOW SUPPLIED: Bottles of 100 
and 500. 


WARREN-TEED 


4, 


THE WARREN-TEED PRODUCTS COMPANY 


COLUMBUS 8, OHIO 


Dallas Chattanooga Los Angeles Portland 
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“All my convalescent patients get an extra lift with ‘Beminal’ Forte” 


improve nutrition— A single capsule provides 250 


mg. of vitamin C and massive 


acceler ate doses of B factors to meet the 
recovery with need when requirements are high 


and reserves are low. Prescribe 


“Beminal? Forte during con- 
valescence, pre- and postopera- 
tively, and for patients on special 
diets to improve the prognosis 
and accelerate recovery. 

Th 


Supplied: No. 817 — Bottles of 100 
erapeutic B Factors with Vitamin C and 1,000 capsules. 


Ayerst Laboratories - New York 16, N. Y. * Montreal, Canada 


Please Mention this Journal when writing to Advertisers 
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CODEINE 


Codeine is known and its 
properties understood by 
physicians everywhere. It 
is unexcelled as an anal- 
gesic for intermediate to 
moderately severe pain. 


Universally accepted, 
codeine is the standard 
drug with which other 
cough depressants are 
compared and evaluated. 


Please Mention this Journal when writing to Advertisers 
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an swer the question of how 


to treat the patient allergic to tree pollens. 
(Birch, hickory and oak are the most impor- 
tant offenders, and oak is the most abundant.) 
With PoLARAMINE REPETABS — today’s 
‘ lowest-dosage antihistamine — you can control 
CS J rapidly and safely the annoyance and discom- 
OF fort of seasonal or nonseasonal allergies, 
Q allergic dermatoses, allergic complications of 
o 2 respiratory illnesses, and drug and serum 
reactions. 

* Histamine is present in most tissues of the 
b y? body, but it is concentrated in those body areas 
exposed to contact with the external environ- 
bom ment: the skin, the respiratory tree, and the 
upper gastrointestinal tract. When anantigen, 
whether from tree pollen or any other aller- 
genic substance, provokes an antibody re- 
sponse, histamine is released, and the familiar 
symptoms of allergy follow. POLARAMINE— 
in any form — controls these allergic reactions 
by blocking the access of histamine to receptor 
sites, and PoLARAMINE does this at dosages 
lower than those necessary with other avail- 

able antihistamines. 

POLARAMINE REPETABS (4 mg. and 6 mg. 
dosage forms for your patients’ convenience) 
and POLARAMINE Tablets (2 mg.) are unri- 
valed in effectiveness and safety. The rapid- 
ity of action for which POLARAMINE is noted 
is also important to the physician. Summariz- 
ing treatment of a recent group of 100 allergic 
patients, Babcock and Packard report that 
POLARAMINE REPETABS were “. . . especially 
effective in patients who presented sudden, 
acute allergy symptoms.”’* 

Remember also that POLARAMINE Syrup— 
it tastes good — is a great help in treating the 
young allergic patient or those who prefer 
liquid medication. 

Dosage: Repetass, 6 mg. and 4 mg. — One Repertas in the 
morning and one Repetas in the evening. Tablets, 2 mg. — 
One t.i.d. or q.i.d.; children under 12, one-half tablet t.i.d. 
or q.i.d.; infants, one-quarter tablet t.i.d. or q.i.d. Syrup, 
2 mg. per 5 cc. — Adults, one teaspoonful t.i.d. or q.i.d.; 
children under 12, one-half teaspoonful t.i.d. or q.i.d.; in- 
fants, one-quarter teaspoonful t.i.d. or q.i.d. 

Supply: PoLARAMINE REPETABS, 6 mg., bottles of 100 and 
1000; 4 mg., bottles of 100 and 1000. Tablets, 2 mg., bottles 
of 100 and 1000. Syrup, 2 mg. per 5 cc., 16 oz. bottles. 
*Babcock, G., Jr., and Packard, L. A.: Clin. Med. 6:985 
(June) 1959. 


POLARAMINE® Maleate, brand of dexchlorpheniramine maleate. REPETABS,® 
Repeat Action Tablets. EN-1499 
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restore plasma volume before time runs out 


When shock dominates any emergency scene, 
ALBUMISOL 5% gives you an immediate natural way 


a ® 
to restore plasma volume and protein. In administer- 
ing ALBumisoL—the protein most responsible for 
the osmotic pressure of plasma—there is... 
m no danger of hepatitis 


= No waiting for typing, cross-matching, grouping gli. lt lr 


ALBUMISOL 25% (salt-poor) is also available to help ( 
you manage the nutritive deficiencies and severe ready for immediate blood volume replacement 


fluid retention of advanced cirrhosis and nephrosis. 


Supplied: ALBUMISOL 5% in 250-cc. and 500-cc. bottles. 
ALBuMISOL 25% (salt-poor) in 20-cc. and 50-cc. bottles. ¢ MERCK SHARP & DOHME, Division of Merck & Co., Inc., West Point, Pa. 


Aveumisot is a trademark of Merck & Co., Inc. 
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your literature search would 
reveal that New DIMETANE is 
recommended antihistaminic 


therapy HIGHLY EFFECTIVE / A.M.A. COUNCIL ON 


DRUGS J.A.M.A. 170:194, 1959 “...a high order of antihis- 
taminic effectiveness and a low incidence of side effects.” 
SIDE REACTIONS AS FEW AS PLACEBO / NEW ENGLAND J. MED. 
261:478, 1959 (Schiller, |. W., and Lowell, F. C.) “In contrast 
to the frequency of central-nervous-system-stimulating or 
sedative effects produced by chlorprophenpyridamine was 
the virtual freedom from these relatively disagreeable effects. 
... Side effects in patients taking placebo were as frequent 
as those seen with parabromdylamine (Dimetane).” 

NO PENALTY FOR ANTIALLERGIC POTENCY / ANNALS OF 
ALLERGY 17:19, 1959 (Lipman, W. H.) “. . . proved to be the 
safest antihistaminic agent that we have used in the treat- 
ment of disturbances due to allergies.” 

EXCELLENT PATIENT RESPONSE EVEN IN THOSE INTOLERANT 
OF OTHER ANTIHISTAMINES / ANNALS OF ALLERGY 16:128, 
1958 (Thomas, J. W.) “. . . according to the patients’ state- 
ments, this drug was found superior to previous antihistaminic 
therapy ... in certain instances patients who were not able 
to tolerate other antihistamines tolerated Dimetane and ob- 
tained a satisfactory response.” 

“94.6%" EFFECTIVENESS RATE IN ALLERGIC AND PRURITIC 
DERMATOSES / ANTIBIOTIC MED. & CLIN. THERAPY 6:275, 
1959 (Lubowe, I. I.) “valuable relief from the pruritus. .. .” 
“91%" EFFECTIVENESS RATE IN RESPIRATORY ALLERGIES / 
NEW YORK STATE J. MED. 59:3060, 1959 (Fuchs, A. M., and 
Maurer, M. L.) “. . . an outstanding antihistaminic agent for 
the symptomatic relief of respiratory allergies . . .” 


Your literature search would turn up many more references to 


Dimetane than space here permits. There are papers from dis- 
tinguished medical centers, investigators, specialists and 
general practitioners describing the safe efficacy—the easy 
practicality—of Dimetane in urticaria, allergic rhinitis, ecze- 
ma, hives, and in almost the entire range of common allergies. 
Reprints are available. SUPPLIED: ORAL: Tablets (4 mg.) or 
Extentabs® (12 mg.), bottles of 100, 500. Elixir (2 mg./5 cc.), 
bottles of 1 pint. INJECTABLE: Dimetane-Ten (10 mg./cc.) in 
1 cc. ampuls, boxes of 6. Dimetane-100 (100 mg./cc.), 2 cc. 
size multiple dose vials in boxes of 1. 


eee. (PARABROMDYLAMINE MALEATE) 

iil eta | > 

A. H. ROBINS CO., INC., RICHMOND 20, VIRGINIA 
ETHICAL PHARMACEUTICALS OF MERIT SINCE 1878 
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the corticosteroid that adapt 


effectively treats the primary disorder in steroid-responsive patients... helps to minimize or avd 
certain unwanted corticosteroid effects in the O OBESE 


/\ CARDIAC 
HYPERTENSIVE 


() EMOTIONALLY LABILE 


Please Mention this Journal when writing to Advertisers 
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eatment to the individual patient 


spot your steroid-responsive 
patient and the problem 


the obese arthritic: 


On Kenacort, the obese arthritic 
is likely to experience 2 basic 
therapeutic effects 
* alleviation of arthritic symptoms 
* welcome reduction or elimination 
of many undesirable steroid effects 
no salt or water retention 
absence of edema 
no voracious appetite 
no unnatural euphoria 
no secondary hypertension 
less chance of G.I. upset 
Kenacort highly rated: 
+ least likely to produce sodium or 
fluid retention of all leading 
corticosteroids... preferable in 
patients with cardiac disease 
or other conditions presenting 
this problem* 
and because of appetite 
suppression properties, triamcinolone 
(Kenacort) may be helpful in the 
obese arthritic, and especially the 
obese arthritic with chronic heart 
disease or psoriasis’’? 


Squibb Quality— 


the Priceless 
Ingredient 


Squibb Triamcinolone 


While Kenacort is notable for its low incidence of collat- 
eral hormonal effects, it should, like all potent corticos- 
teroids, be administered to patients under careful clinical 
supervision. Detailed information available on request. 
Kenacort is available in 1 mg., 2 mg., and 4 mg. scored 
white tablets. 


References: 1. McGavack, T H.: Clin. Med. 6:997 (June 1959). 2. Plotz, C. M.: 
Paper on administration of corticosteroids in rheumatoid arthritis, presented 
at the 11th Annual Scientific Assembly of the New York Academy of General 
Practice, New York City, (October 20, 1959). 3. Williams, G. T: Southern 
Med. J. 52:267-273 (March 1959). 


“RENACORT’® 1S A SQUIB® TRADEMARE 
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“RISTOCETIN IS AN EFFECTIVE PRIMARY AGENT IN 


STAPHYLOCOCCAL INFECTIONS'” 


SPONTIN 


(Ristocetin, Abbott) 


CONCLUSIONS— ‘‘Ristocetin is an effective 
primary agent in staphylococcal infections, 
as well as in short-term therapy of entero- 
coccal endocarditis. It is administered intra- 
venously; intermittent, rapid infusion is 
recommended. Ristocetin is bactericidal in 
concentrations attained by this technique... 


The hematological and other side 
effects such as phlebitis, skin eruptions, 
and fever are infrequent with the recom- 
mended dosage schedules and mode of 
administration. The dosage of ristocetin is 
reduced in renal insufficiency since the 


antibiotic tends to |) 


INDICATIONS: Against staph-, strep-, pneumo- and enterococcal infections. A drug of choice for scrious 
infections caused by organisms that resist other antibiotics. DOSAGE: Administered intravenously. A 
dosage of 25 mg./Kg. daily will usually be adequate for strep-, pneumo- and enterococcal infections. 
Most staphylococcal infections will be controlled by 25 to 50 mg./Kg. daily. SUPPLIED: In vials contain- 
ing a sterile, lyophilized powder, representing 500 mg. of ristocetin A activity. 


1. Romansky, M. J., Ristocetin, Antibiotics Monographs, No. 12, New York, Medical Encyclopedia Inc., 1959. 
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Singoserp: 


It spares them from the usual rauwoltia side effects 


FOR EXAMPLE: “A clinical study made of syrosingopine [Singoserp] therapy in 77 ambulant 
patients with essential hypertension demonstrated this agent to be effective in reducing 
hypertension, although the daily dosage required is higher than that of reserpine. Severe 
side-effects are infrequent, and this attribute of syrosingopine is its chief advantage over 
other Rauwolfia preparations. The drug appears useful in the management of patients with 
essential hypertension.”* 

*Herrmann, G. R., Vogelpohi, E. B., Hejtmancik, M. R., and Wright, J. C.: J.A.M.A. 169:1609 (April 4) 1959. 


(syrosingopine CIBA) 


First drug to try in new hypertensive patients 


First drug to add in hypertensive patients already on medication 


suppLied: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. Samples available on request. 
Write to CIBA, Box 277, Summit, N. J. 


2)2007u8 Complete information available on request. 
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“Are the xanthines effective 


in ANGINA PECTORIS ?” 


(Abstract of the paper with above title) 


A favorable response was unequivocally 
demonstrated with aminophylline when ad- 
ministered intravenously to angina pectoris 
patients. In sharp contrast the author, noted 
for his original contributions to cardiovascu- 
lar research, found oral administration inef- 
fective in all patients tested. This suggested 
that the failure was correlated with sub- 
threshold theophylline blood-levels obtained 
with oral administration. 

A 20% alcohol-solution of theophylline 
(Elixophyllin® ) has been shown to provide 
blood levels comparable to those obtained 
with I.V. administration of aminophylline. 
This oral preparation and a placebo (identi- 
cal in appearance, taste and alcoholic con- 


tent) were tested by the electrocardio- 
graphic response obtained and by a double- 
blind clinical evaluation. 

The author reported: “In the light of these 
findings, conclusions derived from animal 
experiments which have classed theophyl- 
line as a ‘malignant’ coronary vasodilator 
must be rejected for man.” Elixophyllin 
administered orally to 30 patients was ef- 
fective “not only in control of symptoms 
but in its modifying action on the electro- 
cardiographic response to standard exercise. 
The efficacy of this preparation is based on 
the rapid absorption and attainment of high 
blood levels made possible by the vehicle 
employed.” 


(Russek, H. I., Am. J. Med. Sc. Feb., 1960) 


CLINICAL REFERENCE DATA ON 


ELIXOPHYLLIN’ 


A hydro-alcoholic solution of theophylline. Each 15 cc. 
(1 tablespoonful) contains 80 mg. theophylline (equiva- 
lent to 100 mg. aminophylline) and 20% ethyl alcohol. 


FORMULA: 


ORAL DOSAGE: 


AVAILABLE: 


SPECIAL REPRINT: 
quest. 


First 2 days—doses of 45 cc. t.i.d. (before breakfast, at 
3 P.M., and on retiring). 
Thereafter—doses of 30 cc. t.i.d. (at same times). 


Prescription only; bottles of 16 fl. oz. and 1 gallon. 


Reprint of Dr. Russek’s paper abstracted above on re- 


Laboratories 


Detroit 11, Michigan 
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TO STOP DIARI 


from all points...growing evidence favors 


FUROXONE 


brand of furazolidone 


s Pleasant-flavored Liguip, 50 mg. per 15 cc. (with kaolin and pectin) #® Convenient TABLETS, 
100mg. #® Dosage—400 mg. daily for adults, 5 mg./Kg. daily for children (in 4 divided doses). 


/ Fm RELIEF OF SYMPTOMS 


TIVE CONTROL OF “PROBLEM” PATHOGENS 
(no stpai 


P resistance develops to this wide-range bactericide) 


/ 


ORMAL (BALANCE OF INTESTINAL FLORA PRESERVED 
(no monilia¥or staphylococcal overgrowth) 


Wie TOLERATE D, VIRTUALLY NONTOXIC 


From a Large Midwestern University: FUROXONE Controls Antibiotic- 
Resistant Outbreak. An outbreak of bacillary dysentery due to Shigella sonnei was success- 
fully controlled with FuroxoneE after a broad-spectrum antibiotic had proved inadequate. Cure 
rates (verified by stool culture) were 87% with Furoxone, 36% with chloramphenicol. Only 
FurROXONE “failures” were those lost to follow-up. Chloramphenicol failures subsequently treated 
with FUROXONE responded without exception. FUROXONE was also used effectively as prophylaxis 
and to eliminate the carrier state. It was “extremely well tolerated in all 191 individuals who 


received it either prophylactically or therapeutically.” 
Galeota, W.R., and Moranville., B. A.: Student Medicine (in press) 


THE NITROFURANS—A UNIQUE CLASS OF ANTIMICROBIALS EATON LABORATORIES, NORWICH, NEW YORK 
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effective in and simplifies 
the, management of 
stable adult 
diabetes 


“‘In our experience the action 
of DBI on the adult stable 
type of diabetes is impressive 
...88% were well 

controlled by DBI.”’2 


‘‘Most mild diabetic patients 

were well controlled on a 

biguanide compound [DB]]... 

regardless of age, 

duration of diabetes, or response to tolbutamide.’’3 


“DBI has been able to replace insulin or other 
hypoglycemic agents with desirable regulation of the 
diabetes when it is used in conjunction with diet in the 
management of adult and otherwise stable diabetes.’’4 


well tolerated — On a ‘‘start-low, go-slow’’ 
dosage pattern DBI is relatively well tolerated. 
DBI enables a maximum number of diabetics to 


DIABETES” enjoy the convenience and comfort of 
oral therapy in the satisfactory regulation of... 
cee stable adult diabetes 
sulfonylurea failures 
unstable (brittle) diabetes 
juvenile diabetes 


DBI (N'-2-phenethylbiguanide HC!) is available as white, 
scored tablets of 25 mg. each, bottles of 100. 


Send for brochure giving complete information. 


an original development from the research laboratories of 


u. Ss. Vitamin & pharmaceutical corp. 
Arlington-Funk Labs., division * 250 E. 43rd St., New York 17, N.Y. 


. Pomeranze, J. et al.: J.A.M.A. ae 252, Sept. 19, 1959. 
. Walker, R. S.: Brit. M. J. 2:405, 1959. 

. Odell, W. D., et al.: A.M.A. Arch. 5 Med. 102:520, 1958. 

. Pearlman, W.: Phenformin Symposium, Houston, Feb. 1959. 
. Lambert, T. H.: ibid. 

. Skillman, T. G., et al.: Diabetes 8:274, 1959. 

. Sugar, S. J. N., ‘et al: Med. Ann. Dist. Columbia 28:426, 1959. 
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CARDIOSCRIBE TRACINGS 


...vital in the war 


To facilitate early diagnosis of heart dis- 
ease, cardiograms are becoming an inte- 
gral part of every complete physical 
examination. This is particularly true 
when the patient is over 40—a time when 
many enemies of the heart resort to open 
warfare. 

The G-E Cardioscribe has been special- 
ly designed to provide you with tracings 
that are completely reliable . . . simpler 
and faster to take. One-millivolt stand- 
ardization is accurately verified by built- 
in, direct-reading meter. A separate chest 
lead-transfer switch contributes greatly 
to operator efficiency, and is especially 
useful for handling large numbers of pa- 
tients in a minimum of time. You can 
take up to 30 leads without changing 
electrodes — you merely turn selector 
switches! 

And Cardioscribe’s 50-mm paper gives 
you full-scale recordings. 


GENERAL 


against heart disease 


Progress 's Our Most Important Product 


@ ELECTRIC 


Swing-out paper drive in the back fa- 
cilitates loading. You can’t damage the 
delicate stylus since the hinged drive 
swings out and away from it. Nothing to 
disassemble. 


For further information on the always-relia- 
ble Cardioscribe, see your G-E x-ray represent- 
ative. Or, write X-Ray Department, General 
Electric Company, Milwaukee 1, Wis., for Pub. 
M-55. 
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for the treatment of 
anxiety & tension with- 
out causing drowsiness 


Dornwal is regarded as a tranquilizer best 
suited for ambulatory patients. 
* does not produce depression or 
depersonalization 
* relieves acute emotional upsets 
* relieves tension without undue stimulation 
* effectively interrupts tension headaches 
* is virtually devoid of sedative activity 
Dornwal has proved to be relatively free 
from side effects when administered at 
recommended dosage. In 593 patients the 
incidence of drowsiness was less than 2 
per cent — statistically not significant. 
Prescribe Dornwal for your next patient 
who needs a tranquilizer but cannot afford 
to be drowsy. Write for your trial supply. 
Indications: anxiety and tension, various 
types of psychoneuroses, menopausal syn- 
drome, tension headache, alcoholism, pre- 
menstrual tension, behavior problems in 
children. 
Dosage: One or two 200 mg. tablets three 


chemical name: times a day. Children, one or two 100 mg. 


° ° tablets two times a day. Administration 
1-m-aminopheny| -2-pyridone limited to three months duration. 

° Supplied: 200 mg. yellow scored tablets, 

generic name: and 100 mg. pink tablets, each in bottles of 


amphenidone 100 and 500. 


with selective action on the central nervous Wallace & Tiersen lncerperated 


system at both the cerebral and cord levels. Belleville 9, New Jersey 
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CG. 


once 
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week 


l-cc. am 


5-cc. v 


new, long-acting anabolic stimulant 
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for 
|. positive anabolic gains 


4. marked sense of well-being 


A. direct control of your patient 


gr eater economy 


One injection of DURABOLIN each week often induces a marked sense of 
well-being in the asthenic, undernourished, or “run-down” patient. Outlook 
and appetite improve. Sustained, positive nitrogen balance is established. 
Solid muscular tissue develops. Weight is gained without edema. The safest 
and most potent tissue-building agent, DURABOLIN is also the easiest to use 
and most economical. The physician injects it each week. There can be 
no unfilled prescription, no forgotten dose. Progress is observed directly. 
Adults: 25 mg. (1 cc.) im. weekly, or 50 mg. (2 cc.) every second week. 
Children: half adult dosage. ORGANON INC., Orange, N. J. 


Nandrolone phenpropionate injection, ORGANON 
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QUIESCENCE 


for the medical patient in situational stress 


PHENERGAN—available in four convenient forms—helps you cope with 
situational stress so frequently met in the practice of medicine. Whatever 
dosage form you choose, PHENERGAN provides these benefits: 

quiescence —relief of apprehension; nighttime, perisurgical, obstetrical 
control of nausea and vomiting—of pregnancy, motion sickness, or surgi- 
cal procedures 

drug potentiation—of analgesics, barbiturates, anesthetics . .. permitting 
lower dosages of such agents 


allergy control—of allergies amenable to antihistamine therapy 


For further information on prescribing and administering PHENERGAN see descriptive 
literature, available on request. 


Wyeth Laboratories Philadelphia 1, Pa. 


PHENERGAN 


HYDROCHLORIDE Wyeth 


Promethazine Hydrochloride, Wyeth . ® 
Century of 


INJECTION - TABLETS - SYRUP » SUPPOSITORIES Service to Medicine 
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AscriIi 


Combining the antacid MAALOX® with aspirin 
increases both absorption and utilization of 
the salicylate. As a result, ASCRIPTIN acts 
twice as fast as plain aspirin and analgesic 
action lasts much longer due to maintenance 
of higher plasma salicylate levels. 


Gastric irritation seldom occurs with ASCRIPTIN 


ANNALS OF INTERNAL MEDICINE 


particularly suited for arthritic patients 


even if large doses are given for long periods. 


Of particular value in arthritis and rheumatic 
disease, ASCRIPTIN is an excellent salicylate 
for routine use. 

Formula: Acetylsalicylic acid 0.30 Gm., 


MAALOX (magnesium-aluminum hydroxides) 
0.15 Gm. Offered: Bottles of 100 and 500. 


fa WILLIAM H. RORER, INC. 


Philadelphia 44, Pa. 
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relieves both stiffness and pain with safety... sustained effect 
NOTABLE SAFETY—unusually low toxicity; no known contraindications: 

side effects are rare; drowsiness may occur, usually at higher dosage. 

RAPID ACTION—starts to act quickly. 

SUSTAINED EFFECT —relief lasts up to 6 hours. 

EASY TO USE—usual adult dosage is one 350 mg. tablet 3 times daily and at bedtime. 


<0, Supplied 
as white, coated, 350 mg. 
tablets, bottles of 50. Also 
available for pediatric use: 
250 mg. orange capsules, 
bottles of 50. 


(carisoprodol Wallace) 


i) WALLACE LABORATORIES, New Brunswick, New Jersey Literature and samples on request 


Please Mention this Journal when writing to Advertisers 
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phenyramidol HCI 


the first analgomylaxant ky a single chemical 
wa is both a general non-narcotic analgesic 
and an effective muscle relaxant 


8 
mA NEW CLASS OF DRUG FOR THE RELIEF OF PAIN 
As 
: \ 
ae 


elieves the total pain experience 
Analexin (phenyramidol HCl) is a new class of drug . . . the first onalgomylaxant 
. .. a Single chemical that inherently possesses two different pharmacologic actions 
within one molecular structure: i.e. (1) genera! analgesia, by raising the pain 
threshold and thus decreasing perception of pain, and (2) muscle relaxation, by 
selectively depressing subcortical and spinal polysynaptic transmission (interneuronal 
blockade), abolishing abnormal muscle tone without impairing neuromuscular func- 
tion.'* Thus, in painful states Analexin abolishes the pain and the muscle tensions 
which often augment it and manages the total pain experience more effectively. 


with remarkably few side effects 


Analexin is not related to any currently available analgesic or muscle relaxant 
drug. The analgesic potency of one tablet is clinically equivalent to 1 grain of 
codeine, yet Analexin is neither narcotic nor is it narcotic-related. If is not habitu- 
ating. There is no evidence suggestive of tolerance or cumulative effects. Muscle 
relaxant action is comparable to the most potent oral muscle relaxants avail- 
able.*‘ The incidence of side effects is low and those reactions that have been 
reported (gastrointestinal irritation, pruritus) are of a mild and transient nature 
and do not limit therapy.° 


Analexin ...for relief of pain and muscle tension. Each tablet contains 200 mg. of 
phenyramido!l HCI. Dosage—1! or 2 tablets every 4 hours. 


Analexin-AF ... for relief of pain and muscle tension complicated by fever and/or 
inflammation. Each tablet contains 100 mg. of phenyrainidol HCI ond 300 mg. of aluminum 
aspirin. Dosage—2 tablets every 4 hours or as required. 


~Analexin 
first analgomylaxant 
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fabiet Two actions Analgesic yolaxant Ve 


and pain 


No. Slight or 
Condition Patients Relief no relief 


pain associated with: 


duodenal ulcer 10 


hiatus hernia ] 


gallbladder colic 


dysmenorrhea 


abdominal distress (flatulence, colic, 
constipation, etc.) 


epigastric distress (pylorospasm, gastritis, etc.) 


genitourinary pain 


pelvic pain (chronic P.I.D., endometriosis, etc.) 


postpartum pain 


Totals 


*Generically designated as phenyramidol HCI in clinical trials 


typical comments from investigators 


“Not only is satisfactory relief of painful states achieved in the majority of 
patients regardless of etiology and duration of pain, but there is also no evidence 
suggestive of cumulative toxicity. Furthermore, in contrast to codeine and meperi- 
dine, the likelihood of untoward reactions occurring in ambulant patients is not 
high."”* 


When phenyramidol with aspirin was used to replace aspirin and codeine, 
", . « Codeine grains 2 with aspirin grains 10. Its clinical effectiveness was 
exactly the same as the former two agents combined." 


The patients with duodenal ulcer ". . . presented an excellent symptomatic 
control of their complaints. These patients were previously under treatment with 
antacids, antispasmodics and sedatives with recurrent pain and unsatisfactory 
control. Phenyramidol usually administered alone but occasionally with an 
antacid resulted in control of 9 of the 10 patients.’” 


REFERENCES: 1. O'Dell, T. B., ef al.: J. Pharmacol. & Exper. Therap. 128:65, 1960. 2. O'Dell, T. B., ef al.: Fed. 
Proc. 18:694, 1959. 3. Gray, A. P., and Heitmeier, D. E.: J. Am. Chem. Soc. 81:4347, 1959. 4. Gray, A. P., ef al.: 
J. Am. Chem. Soc. 81:4351, 1959. 5. Batterman, R. C., ef a/.: Am. J. Med. Sc. 238:315, 1959. 6. 511:5912, Clinical 
Data from the files of the Medical Department, Irwin, Neisler & Co., 1959. 7. Batterman, R. C.: Paper presented 
at the New York Academy of Sciences Symposium on ‘'Non-narcotic Drugs for the Relief of Pain,’ Dec. 4, 1959. 
8. Wainer, A. S.: Paper presented at the New York Academy of Sciences Symposium, Dec. 5, 1959. 


in. 
— 
= 9 1 
88 8 
2 


ANNALS OF INTERNAL MEDICINE 


AN AMES CLINIQUICK” 


CLINICAL BRIEFS FOR MODERN PRACTICE 


Why is the diabetic especially vulnerable to nephropathy? 


Because the kidney is the body organ most susceptible to alteration in 
structure and function by the diabetic state. Seventy-five per cent of all 
deaths due to diabetes result from cardiovascular-renal complications. Of 
this group, one-fifth of the complications are primarily renal in origin. 
Source: Whitehouse, F W.: Postgrad. Med. 24:54, 1958. 


NATURAL HISTORY OF DIABETIC NEPHROPATHY 


| UNCONTROLLED DIABETES _ |} 
| PROTEINURIA | ...ASYMPTOMATIC 


— 
| EDEMA | 
| HYPERTENSION || ANEMIA || AZOTEMIA | ...NEPHROTIC 
<= PHASE 
| RENAL INSUFFICIENCY | 
> 


Adapted from Whitehouse, F. W.: op. cit. 


CHECK THE DIABETIC FOR GLYCOSURIA... AND PROTEINURIA 
PROBABLY THE BEST SINGLE INDICATOR OF RENAL DISORDER 


URISTI 


BRAND Reagent Strips 
colorimetric “dip-and-read” combination test for protein and glucose in urine 


DIP...10 SECONDS...2 RESULTS ‘ames 


COMPANY, INC 


¢ unaffected by turbidity, drug metabolites or other urine constituents 
* standardized color charts provide reference points for rapid reading 
Urist1x® Reagent Strips — Bottles of 125. 83760 
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brand of sulfinpyrazone 


By vastly increasing the excretion of 
uric acid Anturan directly counter- 
balances the basic metabolic defect 
in gout. 


Clinical experience shows that 
Anturan: Prevents new tophus 
formation—causes absorption of 
pre-existing tophi.'.? 


Reduces the incidence and severity 
of acute attacks after the first few 
weeks of treatment.°-* 


Relieves interval pain?*—reduces 


joint swelling’°—improves mobility.’ 


References: 

1. Yu, T. F, Burns, J. J., and Gutman, A. B.: 
Arth. & Rheumat. /:532, 1958. 2. Gutman, 
A. B., and Yi, T. F: Bull. N. Y. Acad. Med. 
34:287, 1958. 3. Kersley, G. D., Cook, E. R., 
and Tovey, D. C. J.: Ann. Rheumat. Dis. 


17:326, 1958. 4. Ogryzlo, M. A., and Harrison, 


J.: Ann. Rheumat. Dis. 16:425, 1957. 


AnturanT.M., brand of sulfinpyrazone: scored 
tablets of 100 mg. in bottle of 100. 
Detailed Literature on Request. 
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90% of anxious, agitated 
and apathetic office patients 


calmed without drowsiness 
and with normal drive restored... 


on one or two 0.25 mg. tablets b.i.d.: 


This is the pattern of performance for 


PERMITIL 


Fluphenazine dihydrochloride 


: 
4 


In Anxiety and Anxiety-induced Depression 


“In contrast to other phenothiazines, it [PERMITIL] mitigates 
apathy, indifference, inertia and anxiety-induced fatigue. 
Thus, instead of impeding effective performance of daily tasks, 
it increases efficiency by facilitating psychic relaxation. Con- 
sequently, acceptance of this drug, especially by office patients, 
has been excellent.”! 


@ In 608 patients with anxiety and anxiety-induced fatigue 
or depression, PERMITIL, administered in small daily doses of 
0.5 mg. to | mg., produced significant improvement in 90% .? 
@ PERmMiTIL is virtually free from side effects at recom- 
mended dosage levels. 

mw Patients become calm without being drowsy and normal 
drive is restored. 

@ Onset of action is rapid; effect is prolonged. 

@ Pexmitit does not potentiate barbiturates or non-barbitu- 
rate sedatives and can be used with impunity with such agents. 
How to prescribe Permitit: The lowest dose of Permitit that will pro- 
duce the desired clinical effect should be used. The recommended dose 
for most adults is one 0.25 mg. tablet twice a day (taken morning and 
afternoon). Increase to two 0.25 mg. tablets twice a day if required. Total 
daily dosage in excess of | mg. should be employed only in patients with 
relatively severe symptoms which are uncontrolled at lower dosage. In 
such patients, the total daily dose may be increased to a maximum of 


2 mg., given in divided amounts. Complete information concerning the 
use of Permitit is available on request. 


supPLiep: Tablets, 0.25 mg., bottles of 50 and 500. 


REFERENCES: 1. Ayd, F. J., Jr.: Current Therapeutic Research 1:41 (Oct.) 1959. 
2. Recent compilation of case reports received by the Medical Department, 
White Laboratories, Inc. 


PERMITIL 


WHITE LABORATORIES, INC., KENILWORTH, NEW JERSEY 
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THE FINE NEW ELECTROCARDIOGRAPH 
THE IRD I 


The “‘Versa-Scribe”’ is a completely new 
instrument offering features of conven- 
ience, superior performance and versa- 
tility not now available in any other 
portable direct-writing Electrocardio- 


ph. 

Use of the most modern electronic 
techniques, including transistors and 
printed circuits, combined with the 


CAMBRIDGE 
ALSO MAKES 


the “Simpli-Scribe’’ Di- 

rect Writing Electro- 

cardiograph shown, the 

“Simpli-Trol’’ Portable 

Model, Multi-Channel 

Recorders, Pulmonary 

Function Tester, Oper- 

ating Room Cardio- 

scopes, Educational 

Cardioscopes, Electrokymographs, Plethys- 
mographs, Research pH Meters, Instrumenis 
for Measuring Radioactivity. 


THE ERSATILE ELECTROCARDIOGRAPH 


craftsmanship of skilled instrument 
makers of long experience, has not only 
made possible a superior performing 
electrocardiograph, but one possessing 
fine appearance, small size (544" x 1014" 
x 17"), and low weight—20 pounds. 
Send for literature or a demonstra- 
tion, Doctor. The “Versa-Scribe” will 
be your “electrocardiograph of choice.” 


CAMBRIDGE INSTRUMENT CO., Inc. 


Graybar Bldg., 420 Lex. Ave., N.Y. 17, N.Y. 
Cleveland 2, Ohio, 8419 Lake Avenue 
Detroit 2, Mich., 7410 Woodward Avenue 
Oak Park, Ill., 6605 West North Avenue 
Jenkintown, Pa., 479 Old York Road 
Silver Spring, Md., 933 Gist Avenue 


PIONEER MANUFACTURERS OF THE ELECTROCARDIOGRAPH 


CAMBRIDGE 


ELECTROCARDIOGRAPHS 
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Whatever the indication,* 
whatever degree of sedation desired, | 
a form of Nembutal will meet the need ABBOTT 


*OBSTETRICS—Eclampsia, Nausea and Vomiting, Amnesia. 


@ABBOTT LABORATORIES 004228 


Ni EM B UTAL (PENTOBARBITAL, ABBOTT) 


(Nothing Faster, Shorter-Acting, Safer in Barbiturate Therapy) 


Please Mention this Journal when writing to Advertisers 
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combat 


HYPOTE 


raise and maintain blood pressure with knowledge 
that “distressing side effects, such as thrombo- 


phlebitis or tissue slough, do not occur.” 
| 
BITARTRATE 


INJECTION 
(metaraminol bitartrate) 


for vasopressor action with a choice of routes 


ARAMINE has gained rapid acceptance as a practical vasopressor 
for combatting hypotension due to hemorrhage and surgical 
complications. Administer ARAMINE by subcutaneous or intra- 
muscular injection, by intravenous infusion or by direct intra- 
venous injection as the clinical situation demands. Extravascular 
deposition has not resulted in tissue slough, necrosis or 
thrombophlebitis.'4 Expect a smooth, sustained vasopressor 
effect with no secondary fall in blood pressure. There are no 
reports of tachyphylaxis or hyperglycemia. 

ARAMINE is equally valuable in treatment of shock accom- 
panying anaphylaxis, myocardial infarction, brain damage and 
infectious disease. 
supplied: in 1-cc. ampuls and 10-cc. vials (10 mg. per ce.). 


references. 1. cone 13:834, June 1956. 3. Circulation 16:1096, Dec. 195 
2.A M. Sc. 230:357, Oct. 1955. 4. J.A.M.A. 163:1482, April 20, 1587. 


ARAMINE is a trademark of Merck & Co., Inc. 


¢ MERCK SHARP & DOHME 


Division of Merck & Co., INC. Philadelphia 1, Pa. 
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specifi ic treatment 
for arthritic joints 


intra-articular/intrasynovial/intrabursal instillation 
O good to excellent response in a vast majority of patients —‘“‘Low doses...provided 


bad | 


rapid and effective relief...in almost all of the 157 patients treated...”! “...appeared to be superior 
as an intra-articular injectable substance to anything hitherto available.” 

0 provides sustained, long lasting benefits—In 28 out of 34 patients,“...complete relief 
was provided by a single injection...the relief lasting for an average of more than 2.5 months.””2 
O rapid relief of pain, swelling, and improved range of motion —“Pain was relieved 
in 3 or 4 days, or less...’ “...marked improvement in range of motion occurred in all of these 
patients.” “...more potent, milligram for milligram, than other injectable corticosteroids.””4 


D0 undesirable side reactions outstandingly rare —“...appears to be a safe, potent, and 
effective preparation...”> “...tolerated as well as or better than hydrocortisone or prednisolone.’ 
Dosage: usual doses—2.5 to 5.0 mg. for smaller joints; 5.0 to 15.0 mg. for larger joints. Side Effects: outstandingly rare; although 
systemic effects do not ordinarily occur with Kenalog Parenteral when the proper techniques and dosages are used, careful 
clinical supervision is advisable for all patients receiving steroid therapy. Contraindicalions: infections in or near joints—e.g., 
gonococcal or tuberculous arthritis. Supply: a sterile aqueous suspension in 5 cc. vials, each cc. providing 10 mg. triamcinolone 
acetonide., References: 1. Sperling, I. L.: Clinical Research Notes vol. 3, No. | (Jan.) 1960. 2. Steinberg, C. L.: op. cit. 
3. Urist, M. R.: op. cit. 4. Meltzer, L. E.: op. cit. 5. Schwartz, S.: op. cit. 6. Felts, W. R.: op. cit. 

Among 363 patients treated with Kenalog Parenteral, ais 


Squibb Quality — 


aew Kenalog Parenteral 


exenacoa’® 13 A SQUIBB TRADEMARK. Triamcinolone Acetonide Aqueous Suspension 
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The whole family likes “Premarin? 


N a sense, when you prescribe “Premarin” for a 

wife and mother who is suffering in the meno- 
pause, chances are you're treating the whole family. 
Junior, Sis, and Dad, just like Mom, can tell the 
difference right off. 

Mother isn’t just more tranquil on “Premarin” 
therapy. Hundreds of published reports tell us she 
takes a positive outlook on life. She feels good. And 
we all know that’s the single most important factor 
for a happy home. 

Women on “Premarin” receive treatment that 


covers every aspect of the menopause, including 
prompt relief of physical distress. 

Is it any wonder physicians say the woman suffer- 
ing in the menopause deserves “Premarin”? Many a 
family would agree. 

“Premarin,” conjugated estrogens (equine), a com- 
plete natural estrogen complex, is available as tablets 
and liquid, and also in combination with meprobamate 
or methyltestosterone. 

Ayerst Laboratories * New York 16, N. Y. 
Montreal, Canada 


ig “ 


Failure is 


the first step 


For almost every Wyeth product that today serves 
medicine, hundreds of compounds have been 
prepared, screened, investigated, and rejected by 
Wyeth scientists long before clinical studies were 
remotely considered. Of all the would-be 
antibiotics undergoing preliminary screening here, 
for example, the chances are slim that even one 
will successfully pass every test. 


In pharmaceutical research—as in every branch 
of scientific endeavor—failure is expected. 
Nature guards her secrets zealously. 


If, however, failure is often inevitable, it is also often 
the price of knowledge and progress. The compound 
that cannot meet the rigorous demands made of it 
by Wyeth may still indicate the direction 

research should take—or not take. 


Whether research succeeds or fails, it is always 
costly in time, money, and effort. But Wyeth deeply 
appreciates the important role that research plays in 
strengthening the physician’s hand . . . the role it 
plays in helping him provide the best 

medical care in the world. 


Wyeth Laboratories Philadelphia 1, Pa. 


A Century of Service to Medicine 
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in severe mental and emotional stress, 
Thorazine’, one of the fundamental drugs 


in medicine, provides prompt control of 
symptoms—especially agitation and 


hostility. 
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IN CHRONIC BRONCHITIS, ASTHMA AND EMPHYSEMA 


CHOLEDYL 


brand of oxtriphylline 


betters breathing, forestalls the crisis 


Choledyl, the choline salt of theophylline, improves pulmonary function, 
betters breathing, forestalls the crisis, is basic in any prophylactic regimen. ae. 
A pure bronchodilator, Choledyl is free of sedative and sympathomimetic 
effects... Choledyl produces up to 75% higher theophylline blood levels 
than does oral aminophylline...does not cause gastric irritation or drug 
fastness...is ideal for long-term use. Usual adult dose: 200 mg. q.i.d.  “orne rsmerws 
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e effective control ¢ biochemical and psychic 


of inflammatory and —— balance disturbance 
1-3, 7, 8, 12-15, 17, 18 


. 1, 4-18 
allergic symptoms minimal 
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A Promise Fulfilled 


All corticosteroids provide symptomatic control in rheumatoid 
arthritis, bronchial asthma and inflammatory dermatoses. They 
differ in the frequency and severity of side effects. Introduced 
in 1958, Aristocort Triamcinolone bore the promise of high 
efficacy and relative safety. 


Physicians today recognize that the promise has been fulfilled 
...as evidenced by the high rate of refilled Aristocort pre- 
scriptions. List of References 1-18 supplied on request. 


Precautions: With Aristocort all 
precautions traditional to cortico- 
steroid therapy should be observed. 
Dosage should always be carefully 
adjusted to the smallest amount 
which will suppress symptoms. 


Supplied: 

1 mg. scored tablets (yellow) 
2 mg. scored tablets (pink) 
4 mg. scored tablets (white) 
16 mg. scored tablets (white) 


CQateria) LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, N.Y. 
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CLINICAL NOTES 


HEMATOLOGY 


A NEW INTRAVENOUS IRON COMPLEX 
ASTRAFER® (ASTRA) I.V. 


COMPOSITION A soluble, high-molecular, iron carbohydrate 
complex, equivalent to 20 mg. trivalent iron 
per_cc., not to be confused with saccharated 
iron complexes. 


PROPERTIES ASTRAFER°L.V. is a neytral solution and does ; 
not irritate the intima. It is relatively free 
from the side reactions previously encountered 
with other intravenous iron preparations. 

70-100% of the iron supplied by this agent is 
_utilized in hemoglobin synthesis. Patient 
improvement is marked by a measurable sense of 
well being, and is seen coincidentally with the 
return to normal of serum iron and hemoglobin 
levels, usually beginning with the third or 
fourth injection. 


_ INDICATIONS. Severe iron deficiency anemia characteristic of 

late pregnancy and massive or repeated blood loss, 
_.where rapid replenishment of large iron deficits is 

mandatory, and wherever orally administered iron 

may be either ineffective or poorly tolerated. To 
__. date, there is no evidence that this agent is of any 
_walue in anemias of polyarthritis or chronic nephritis. 
_.CONTRAINDICATIONS are pernicious anemia, leukemia or 

bone marrow depression, and liver damage. 


Initially, 1.5 cc. (30 mg.) to be administered 
slowly via the intravenous route, Patient should 
rest 15-30 minutes after each injection. Subsequent 


dosage increased according to instructions. found in 
literature * accompanying each package, 


| SUPPLIED _‘5 ce. color-break ampules, boxes of 10 


STRAFER 


* 


*Further information including clinical background and detailed © 
dosage instructions available to physicians on request. 
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KEEPS 
THE STOMACH 
FREE OF PAIN 


KEEPS 
THE MIND OFF 
THE STOMACH 


Milpath acts quickly to suppress hypermotility, 
hypersecretion, pain and spasm, and to allay 
anxiety and tension with minimal side effects. 


Milpath-400 — Yellow, scored tablets of 
400 mg. Miltown (meprobamate) and 
25 mg. tridihexethyl chloride. Bottle of 50. 


Dosage: 1 tablet t.i.d. at mealtime and 
2 at bedtime. 


Milpath-200 — Yellow, coated tablets of 
200 mg. Miltown (meprobamate) and 
25 mg. tridihexethy! chloride. Bottie of 50. 


Dosage: 1 or 2 tablets t.i.d. at mealtime 
and 2 at bedtime. 


Milpath 


®Miltown + anticholinergic 


® 
WALLACE LABORATORIES New Brunswick, N. J. WwW) 
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containing Oxethazaine 
a gastric mucosal 


anesthetic 


Oxethazaine in Alumina Gel, Wyeth 


for 


an original development, 
backed by 5 years’ research 


and clinical trial 


fis, 


OXAINE contains a gastric mucosal anesthetic for the relief of pain of gastritis. 


OXaINE is indicated in the many patients who do not respond to diet, antacids and anticholinergics. 
As reported in J.A.M.A., OXAINE brought complete relief to 96% of 92 gastritis patients 
suffering substernal pain and upper abdominal distress. 

Deutsch, E., and Christian, H.J.: J.A.M.A. 169:2012 (April 25) 1959. 

OxaINE provides sustained anesthesia over many hours, unaffected by ebb and flow of gastric 

contents. 

Oxethazaine, the mucosal anesthetic in OxaINng, is 4000 times more potent topically than pro- 

caine. Safe, not a “caine.” Only two known cases of sensitivity (glossitis) occurred in extensive 

clinical trials. 

Easily administered, simple dosage—just 2 teaspoonfuls 15 minutes before meals and at bedtime. 

Bland, noncloying over long-term administration. 


related disorders 


phagitis 


duodenitis 


How OxalInE Relieves Pain, Hastens Recovery 


Gastric mucosa can heal more quickly, 
because local anesthetics inhibit acid and 
pepsin secretion, by preventing release of 
gastrin from the antrum of the stomach. 


Patients tolerate a more varied diet and a 
larger amount of food—and, because of 
OXxaINE, enjoy their food without fear of pain 
following meals. 


They feel free of bloating and the disturbing 
sensation of fullness when only a little food 
has been ingested—because the anesthesia of 
OXAINE desensitizes irritated nerve receptors. 


Supplied: /n bottles of 12 fluidounces. 
Wyeth Laboratories Philadelphia 1, Pa. 


Those with irritable bowel syndrome are 
spared the embarrassing urge to defecate 
during meals—because OxAINE diminishes 
the exacerbated gastrocolic reflex. 


For further information on prescribing and 
administering OXAINE see descriptive litera- 
ture, available on request. 
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depression 


brand of imipramine HCI 


In the treatment of depression i 

Tofranil has established the lights the toad 
remarkable record of producing in 80 per cent of cases 
remission or improvement in 

approximately 80 per cent of cases.1-7 


Tofranil is well tolerated in 
usage—is adaptable to either office or 
hospital practice—is administrable 

by either oral or intramuscular routes. 


Tofranil ... a potent thymoleptic 
..not a MAO inhibitor. Does act 

effectively in all types of depression 

regardless of severity or chronicity. 


Does not inhibit monoamine oxidase 
in brain or liver; produce CNS 
stimulation; or potentiate other 
drugs such as barbiturates 

and alcohol. 


Detailed Literature Available 
on Request. 


(brand of imipramine HC1), tablets 
25 mg., bottles of 100. Ampuls for 

containing 25 mg. in 2 cc. of solution, 

cartons of 10 and 50. 


1. Ayd. F J., Jr.: Bull. School 
Med., Univ. Maryland 44: 29, 1959. 2. pane 
H., and Vispo, R. H.: A.M.A. Arch. Neurol. 


81:658, 1959. 3. Lehmann, E.< 
Cahn, ,and de _L.: Canad. 


;H 
U.E.: Canad. M.A.J. 80:540, 
6. Straker, M.: Canad. M.A. 546. 7559. 
7. Strauss, H.: New York J. M 
59:2906, 959. 
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METRETON TABLETS 


regardless of place, regardless of time... 
effective Rx for food sensitivity—rapidly 
clears urticaria due to food allergies... 


METRETON® Tablets, corticoid-antihistamine compound 
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Marplan prevents or reduces anginal pain — Marplan, a new, safer 
and therapeutically more effective amine oxidase inhibitor, pro- 
duced “excellent effects with relatively small doses”! when used on 
a continuing dosage schedule in patients with angina pectoris. 
Indicated primarily for patients with moderately severe to intrac- 
table angina pectoris, Marplan often “afforded greater relief than 
any other compound. . . .”! Response to Marplan is usually seen in 
a reduction of the number and severity of attacks, with consequent 
lowering of nitroglycerin requirements. 


A recent Marplan report from the literature? 


Usual Duration of 
Patients Age Diagnosis 
31 40’s-70's Angina pectoris. 15-30 1-9 mos. 


“About one-half mg/day 
were severely ill.” 


Results: “Over 70 per cent of the patients reported notable benefits. . . .” 


Marplan creates a more confident mental climate — The profound 
antidepressive action of Marplan also controls the components of 
anxiety and hopelessness, which so often aggravate angina pec- 
toris. Patients display a “more cheerful outlook,”! improving the 
chances of success of the entire prophylactic regimen. 


Marplan strikes a happy balance of potency/safety — Marplan has 
been tested longer, and in more patients, than any of the recently 
introduced amine oxidase inhibitors. In thousands of cases, there 
have been no reports of hepatitis attributable to Marplan. Never- 
theless, all precautions set forth in the product literature should 
be strictly observed. Since the precise manner in which Marplan 
improves the cardiac status is as yet undefined, and since so 
many patients attain a virtually pain-free state, it is imperative 
that patients be instructed to maintain the same restrictions of 
activity in force prior to Marplan therapy. 


Supplied: 10-mg tablets in bottles of 100 and 1000. 


References: 1. R. W. Oblath, paper read at American Therapeutic Society, 
60th Annual Meeting, Atlantic City, N. J., June 6, 1959. 2. G. C. Griffith, 
Clin. Med., 6:1555, 1959. 
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only SANBORN makes all three 


To the physician whose practice requires an “office 
standard” electrocardiograph of wide clinical usefulness, 
an instrument with such diagnostic advantages as 
two speeds, three recording sensitivities and provision 
for recording other phenomena will prove most logical. 
To the hospital nurse who must continually bring an 
electrocardiograph to the patient’s bedside, no instru- 
ment is quite so useful as the completely self-contained, 
mobile one that can be effortlessly rolled in and out of 
elevators, up and down ramps and corridors. And to the 
doctor who must have an ECG that he can pick up and 


SAN 


MEDICAL DIVISION, 175 Wyman St., Waith 


take on house calls, no instrument is useful unless it is 
truly portable—and completely dependable trip after trip. 
To each of these people, Sanborn offers a modern in- 
strument designed with his particular needs in mind: 
the 2-speed “office standard” Model 100 Viso-Cardiette 
... its mobile counterpart, the Model 100M Mobile Viso- 
Cardiette . . . and the 18-pound Model 300 Visette. Only 
Sanborn makes all three. 


Descriptive Literature and Prices on request, from your 
Sanborn Branch Office, Service Agency or the Main Office. 
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A quinidine of choice in atrial fibrillation, flutter, for samples and literature, write . . . 
premature contractions, auricular tachycardia. WYNN 
DOSAGE: see PDR for dosage, etc. 5119 West Stiles Street, Philadelphia 31, Pa. 
SUPPLIED: Bottles of 30, 100, 250. SZ also available: 


INJECTABLE QUINAGLUTE 


1. Bellet, S.; Finkelstein, D., and Gilmore, H.: ; > 
A.M.A. Archives Int, Med. 100:750, 1957. 10 cc. Multiple Dose Vials, 0.08 Gm. 
Quinidine Gluconate per cc. 


2. Bellet, S.: Amer. Heart J. 56:479, 1958, 
3. Finkelstein, D.: Penn. Med. J. 61:1216, 1958. PAGE 893 *U. S. Patent 2895881 
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no longer need patients be 
denied quinidine benefits in 
cardiac arrhythmias because of g.i. distress 


QUINAGLUTE DURA-TAB S.M. 


provides well tolerated quinidine gluconate (ten times 
as soluble as quinidine sulfate) in Sustained Medication* form 


oral b.i.d. dosage (every 12 hours) 


Each Quinaglute Dura-Tab $.M. dose maintains uniform effective 
plasma levels up to 12 hours. Night dosage unnecessary. Safer, 
more efficient — no valleys where arrhythmias tend to recur. 
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ELIPTEN: a new anticonvulsant 
that “oftentimes will turn the 
tide” in EPILEPSY 


Elipten is a new anticonvulsant chemically unrelated to other 
antiepileptic agents. Clinical trials in thousands of patients have 
shown that it controls most types of epilepsy and is especially 
effective when combined with other anticonvulsants. 


Improves Control, Alertness, Learning Ability 


With Elipten, more epileptic patients can be completely or ade- 
quately controlled. Elipten reduces the frequency of seizures in 
most types of epilepsy and is often effective in refractory cases, 
especially when combined with other anticonvulsants. Used ad- 
junctively, it often permits reduced dosage of other drugs, thus 
minimizing their side effects; in some cases, other drugs can be 
eliminated. 


By obviating or reducing the need for barbiturates, Elipten im- 
proves alertness and learning ability in children. It has little or no 
toxic effect on liver, kidney, or blood. 


Clinical Reports 

Forster’ states: “Elipten...has a definite role in improving the 
therapy, particularly of petit mal epilepsy.”” He notes further that 
Elipten “.. . oftentimes will turn the tide when added to partially 
successful medication.” Meyer’ observes: “... this drug is useful in 
generalized and localized convulsions as well as in status epilepti- 
cus. In addition, it is useful in the control of petit mal epilepsy 
and is of particular benefit in those cases where petit mal and 
generalized convulsions are combined. We have found it less use- 
ful in temporal lobe seizures.” Lambros* notes complete control 
or marked improvement in 27 of 35 patients treated with Elipten 
(13 were gradually switched to Elipten alone; 14 were given other 
anticonvulsants adjunctively). Niswander and Karacan‘ report 
that in 38 hospitalized psychotic epileptic patients given Elipten, 
grand mal seizures were reduced 25 to 35 per cent. Carter® recom- 
mends concomitant use of Elipten and diphenylhydantoin sodium 
“,.. to enhance effectiveness and reduce the dosage of both drugs.” 


While most investigators report that a transient skin rash occurs 
in some patients, especially when initial dosage is high, Sheehan‘ 
states: “On reduction of the dose, this rash quickly disappears and 
does not recur when the dose is gradually stepped up to its original 
level.” Forster' also notes that “... this [the rash] is not a serious 
complication and does not rule out Elipten therapy.” 


Complete information on Elipten ts available on request. 


Suppuiep: Tablets, 250 mg. (white, scored); bottles of 100. 


References: 1. Forster, F. M.: Wisconsin M. J. 58:375 (July) 1959. 2. Meyer, J. S.: M. 
Times 87:743 (June) 1959. 3. Lambros, V. S.: Dis. Nery. System /9:349 (Aug.) 1958. 
4. Niswander, G. D., and Karacan, I.: Am. J. Psychiat. //6:260 (Sept.) 1959. 5. Carter, 
C. H.: Dis. Nerv. System 2/:50 (Jan.) 1960. 6. Sheehan, S.: Irish J. M. Sc. 390:261 
(June) 1958. 
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Of special 
significance 


to the 
physician 


is the symbol | 


When he sees it engraved on a Tablet of Quinidine Sulfate 
he has the assurance that the Quinidine Sulfate is produced 
from Cinchona Bark, is alkaloidally standardized, 
and therefore of unvarying activity and quality. 


When the physician writes “DR” (Davies, Rose) 


on his prescriptions for Tablets Quinidine Sulfate 
** he is assured that this “quality” tablet 


is dispensed to his patient. 


Rx Tablets Quinidine Sulfate Natural 


0.2 Gram (or 3 grains) 
Davies, Rose 


Clinical samples sent to physicians upon their request 


Davies, Rose & Company, Limited 
Boston 18, 


ass. 
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in rauwolfia 


therapy 


brand of rescinnamine 


FOR BETTER MANAGEMENT OF HYPERTENSION 


a purified alkaloid of rauwolfia... lessens the frequency 
and/or severity of these reserpine side effects: 


mental depression + bradycardia + sedation * weakness 
fatigue lassitude « sleepiness nightmares « gastro- 
intestinal effects 


useful alone for gradual, sustained lowering of blood 
pressure in mild to moderate labile hypertension 


useful as an adjunct to other types of antihypertensive 
agents, permitting their use in lower, better tolerated 
dosage 


Professional information available on request 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, N.Y. Science for the world’s well-being™ 
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Patients with chronic rheumatoid arthritis or other collagen or allergic 


diseases often require the “‘tonic effect’? as well as the anti-inflammatory 


effects of dexamethasone. For them, DECADR 1as relieved fatigue and 
weakness,’ increased : tite?-6§ an ften promoted a “real gain in 


weight’®—“,.. rule rap vantage in many patients 


requir ing ste roid 


DECADRON is a ‘ k of Merck & Co., Inc. 


DEXAMETHASONE 


“THE MOST POTENT STEROID” WITH “THE LEAST NUMBER OF SIDE EFFECTS”? 


&D MERCK SHARP & DOHME * Division of Merck & Co., INc., West Point, Pa. 


herapy. 
‘ References: 1. Bunim, J. J., et al Arthritis & RI a. 
4 3. Rudolph, J. A nd Rudolph. B. M 
‘ t r. D., et ith. M. J 
Mannetti, ¢ Mir 5 Gal T.. and 
Also available Inje n DECADRON Phosphate 11000, 
Additional information or Seen 
a iniorm on on DECADRON is available to pt 
vt on request, 
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WATER DIURESIS IN ADRENAL CORTICAL 
INSUFFICIENCY * 


By A. E. Tuomson, M.D., F.R.C.P.(C), E. G. Browne i, M.D., 
F.A.C.P., F.R.C.P.(C), and G. R. Cumaine, M.D., F.R.C.P.(C), 
Winnipeg, Manitoba, Canada 


OnE of the earliest and most widely used screening tests for adrenal 
cortical insufficiency was that proposed by Robinson, Power and Kepler, 
which depended upon the inability of patients with Addison’s disease to 
show a normal water diuresis. This procedure was subsequently found to 
exclude erroneously some cases of Addison’s disease." * Moreover, the re- 
quired 12-hour period of fluid restriction and the relatively large water 
load of 20 ml./Kg. were capable of inducing crises in the adrenal-deficient 
subject. In many centers a more direct method of diagnosis, by measure- 
ment of the changes in 17-hydroxycorticoid excretion before and after 
ACTH, superseded the Robinson-Power-Kepler test. However, recent 
modifications of the water test have been suggested to improve the accuracy 
and reduce the hazard of precipitating crises. 

Greater specificity was achieved in the simplified water loading test of 
Soffer and Gabrilove,* who made use of a second period of water inges- 
tion, preceded by cortisone administration. A single oral dose of this 
adrenal cortical steroid tends to restore water diuresis toward normal in 
the subject with adrenal failure.**** As neither added dietary salt nor 
desoxycorticosterone will restore an impaired water diuresis, the patient 
with adrenal insufficiency can be kept relatively well while the above test 
procedure is being carried out. An appreciation that peak diuretic response 
to water ingestion normally occurs within two hours of water drinking, 

* Received for publication December 29, 1959. 

_ From the Department of Medicine, University of Manitoba, Winnipeg, Manitoba, 
— for reprints should be addressed to A. E. Thomson, M.D., The University of 


Manitoba Faculty of Medicine, Medical Buildings, Bannatyne and Emily, Winnipeg 3, 
Canada. 
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and that volumes of water in excess of 1 L. are unnecessary to achieve this, 
led Oleesky to propose the most recent of the water diuresis tests for adrenal 
cortical insufficiency.* 

The present study is an evaluation of the water-loading test devised by 
Oleesky as a screening procedure in the investigation of subjects suspected 
on clinical grounds of having adrenal cortical insufficiency. 


METHOD 

The method used was essentially that described by Oleesky.* All tests 
were begun at 8:00 a.m. with the ingestion of as much water as possible up 
to 1 L. over a 20-minute period. Urine collections were made approxi- 
mately every 20 minutes for two and one-half hours thereafter, and the 
rate of excretion was calculated for each time period. If the maximal urine 
flow obtained during the test period was less than 4 ml./min., the procedure 
was repeated at the same time on the following day, the patient having been 
given 100 mg. of cortisone by mouth some four hours before water in- 
gestion was begun. <A presumptive diagnosis of adrenal cortical insuffi- 
ciency was made when the maximal rate of urine flow was below 4 ml./min. 
in the untreated state, and above 4 ml./min. following cortisone administra- 
tion. 

A preliminary study showed that maximal urine flow rates after water 
drinking in patients with established adrenal cortical insufficiency main- 
tained on desoxycorticosterone acetate (DCA) and salt could be related 
to the dosage of cortisone given some four to six hours previously. This 
is shown in figure 1, where the effects of changes in cortisone dosage on 
urine flow rates in three patients with Addison’s disease, two with chronic 
renal disease and three normal subjects are compared. Only in patients 
with adrenal insufficiency was there any consistent relationship between the 
dosage of steroid given some four to six hours prior to water ingestion and 
the succeeding maximal urine flow rate. In these patients, progressive in- 
crease in urinary output occurred as cortisone premedication was increased 
in this stepwise fashion from 25 to 100 mg. Thereafter, little further change 
was noted, and in all succeeding studies, 100 mg. were used as the test 
dose. This amount of cortisone was without effect on the diuretic response 
of normal subjects or of patients with reduced function due to parenchymal 
renal disease. 

Neither desoxycorticosterone nor aldosterone, when used for main- 
tenance therapy or when given as an acute dose prior to water drinking, was 
found to be accompanied by restoration of normal diuresis in patients with 
adrenal insufficiency. An example of this latter is shown in figure 2. This 
39 year old male had previously undergone bilateral adrenalectomy for 
Cushing’s syndrome, and was being maintained on 40 mg. cortisone and 
12 gm. of dietary sodium chloride daily. Withdrawal of cortisone for a 
period in excess of 12 hours was uniformly accompanied by a failure of 
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diuresis in response to water drinking. In this situation only cortisone, 
hydrocortisone or 9-alpha-fluorohydrocortisone of the test medications was 
followed by maximal urine flow rates in excess of 4 ml./min. 

Incomplete bladder emptying may yield a falsely positive water test. 
Although completeness of bladder emptying can be checked by measurement 


V 
mi/min®) 


100 150 
mgm. 
Fic. 1. Effect of prior cortisone administration on maximal urine flow rates following 
water ingestion. 
@ Normal subjects. 
X Subjects with adrenal cortical insufficiency receiving, in addition, 10 gm. NaCl and 
5 mg. DCA daily. 
© Subjects with chronic nephritis. 


of minute-to-minute endogenous creatinine excretion, the occurrence of ir- 
regularity in serial urine flow rates can be taken as a rough guide to this 
occurrence. In the present study, falsely positive water tests with irregular 
flow rates were encountered on 12 occasions following initial water loading. 
In eight of these, repetition of the test procedure resulted in a normal diuretic 
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pattern. Catheterization was necessary on only four occasions, and because 
of potential release of endogenous antidiuretic hormone (ADH), this latter 
procedure was avoided wherever possible. 

Water loading was deferred until salt repletion had been attempted in 
individuals with clinical and laboratory evidence of salt wasting. This was 
ordinarily accomplished with added dietary salt and desoxycorticosterone. 
If cortisone or hydrocortisone had been used during the initial therapy in 
addition to DCA, the former was withdrawn for a four- to six-day period 
before water-loading tests. In some patients the determinations of 24-hour 


8am 9 
TIME 


Fic. 2. Subject, R. S., bilateral adrenalectomy. The effect of cortisone (C), hydro- 
cortisone (H), fluorohydrocortisone (9a), aldosterone (A), desoxycorticosterone (D) and 
placebo (P), medication given six hours prior to water ingestion, on subsequent serial urine 
flow rates. Interval between tests, one to two weeks. Maintenance cortisone withdrawn 
18 to 24 hours prior to each test. 


urinary output of 17-hydroxycorticoids were performed ° before and after 
the administration of ACTH. 


RESULTS 


Over a five-year period the test procedure was carried out in 238 sub- 
jects, in one fourth of whom there were clinical grounds for suspecting the 
presence of adrenal cortical insufficiency. The diuretic response to water 
ingestion in this group is shown in table 1. 
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Addison’s Disease and Panhypopituitarism: A study was made of 20 
cases in whom the diagnosis of Addison’s disease was suspected by clinical 
history and later supported by response to replacement therapy. In 15 of 
these the urinary excretion of 17-hydroxysteroids was low, and increased 
to less than twice control values after 48 hours of ACTH administration 
(positive test). Six subjects were being maintained on desoxycorti- 
costerone and added dietary salt at the time of water loading. The maximal 
urinary response to water ingestion in 19 of the 20 was under 2 ml./min., 


TABLE 1 
The Diuretic Response to Water Ingestion in Various Clinical States 


Number of Subjects 


Diagnosis 


4 
2 3 
with UV >4 | with UV <4 Subjects from Column 3 


1 
Total with UV >4 ml./min. 


after Cortisone 
A. Addison's disease 20 0 
Hypopituitarism 8 0 
latrogenic adrenal insufficiency 4 0 


ml./min. ml./min. 


. Chronic rena! disease 

Hepatic disease 

“no ascites 

-with ascites 
Malnutrition 
Anorexia nervosa 
Myxedema 
Pernicious anemia 
Hyperthyroidism 
Sprue syndrome 
Postgastrectomy 
Obesity 
Pregnancy 

—toxemia 

Congestive cardiac failure 
Hypertension 
Normals 


=> 


* False-positive tests. 


and in 17 of these rose to above 4 ml./min. following a single oral dose 
of cortisone (table 2). 

In three subjects (M. I., A. G. and A. U.) with severe electrolyte im- 
balance, a normal response to water ingestion was observed only after two, 
five and 14 days, respectively, of adequate replacement therapy with sodium 
chloride and desoxycorticosterone. One additional subject (H. K.), who 
failed to increase his steroid excretion in response to 48 hours of ACTH, 
showed a maximal control urine output in response to water drinking of 
3 ml./min. and 4 ml./min., respectively, on each of two occasions. Pre- 


| | 32 29 
B | | 10 6 
4 6 0 
‘-. | o | 3 0 
| 5 0 0 
| 5 1* 
| 2 0 
ae | 4 0 0 
3 | 1 0 
ee | 8 0 0 
6 1 
§ 0 0 

; : | | 2 | 0 0 
3 | 2 0 
60 60 0 0 
es 41 | 41 0 0 
| 

Bee 238 | 26 3 
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The Diuretic Response to Water Ingestion in Patients with Adrenal Cortical Insuff ciency 


Maximal Urine Flow 
ml./min. 


Subject 
Control 

M.D. 0.3 
ALR. 1.2 
J.F. 1.4 
A.Y. 1.2 
G.T 0.5 
H.1 1.3 
D.K 1.3 
A.G 0.9 
M.F 1.2 
0.3 
E.W. 1.4 
G.A. 0.8 
E.B. | 0.9 
H.K. | 3.1 
O.G. 0.9 
R.S. 1.3 
H.S. | 1.9 
C.M. 0.6 
H.] | 0.5 
A.U 2.0 
M.D. 0.4 
IM. 1.6 
G.B. | 
A.M. 1.3 
E.P 2.8 
0.6 
G.L. 1.2 
J.M. 0.9 
E.C. 1.4 
R.C. 0.9 
0.7 
R.S. 3.0 


After Cortisone 


5.0 
8.0 
6.7 


wr nr 


— 


Addison’s disease 


Positive 


| Positive 
Positive 


Positive 
Positive 

ositive 
Positive 
Positive 
Positive 
Positive 
Positive 

OsItive 
Positive 
Positive 
Positive 
Positive 


Hypopituitarism 


Other Features 


Prior Tb., pericarditis 
Crises 

No adrenal tissue at PM 
Crises 

Crises 

Admitted in crisis 
Pulmonary Tb. 


Prior Tb., peritonitis 
Crises 

Crises 

Crises 

Marked postural hypotension 
Constrictive pericarditis 
Adrenalectomy (Cushing's) 
Prior pulmonary Tb. 
Crises 

Crises 

Prior pulmonary Tb. 


Sheehan's syndrome 
Pituitary adenoma 
Chromophobe adenoma 
Chromophobe adenoma 
Eosinophil adenoma 
Chromophobe adenoma 
Chromophobe adenoma ? 
Chromophobe adenoma 


latrogenic adrenal insufficiency 


Disseminated lupus 

Rheumatoid arthritis 
Rheumatoid arthritis 
Rheumatoid arthritis 


* Normal water diuresis after cortisone restored following salt repletion. 


treatment with cortisone resulted in maximal urine flow rates of 10 ml. /min. 
Clinically, this 65 year old male complained of weakness 
and fainting, and showed a profound postural hypotension and questionable 


and 11 ml./min. 


pigmentary changes. 


Minor clinical improvement followed continuous 


cortisone therapy, and at autopsy one year later a minimal degree of adrenal 
cortical atrophy was found. 

In eight cases of panhypopituitarism the maximal rate of urine flow was 
below 3 ml./min. before, and it increased to above 6 ml./min. when water 
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ingestion was preceded by cortisone. In two of these a normal water 
diuresis was also observed following the administration of ACTH over an 
eight-hour period for two or more successive days. 

In four subjects who had been on long-term steroid therapy, positive 
water tests were observed after steroid withdrawal for periods ranging from 
one week to two months (iatrogenic adrenal insufficiency). The resump- 
tion of medication was subsequently dictated by the primary disease in three 
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6am 12 6pm 12 6am 
TIME 


Fic. 3. Subject T. H., age 69, hepatic cirrhosis. Changes in the rate of urine flow and 
chloride output following water ingestion. Upper panel: water ingested at 9 a.m. Lower 
panel: water ingested at 3 a.m. Usual sleep period indicated by cross-hatched areas. In- 
terval between tests, 48 hours. 
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of them. In the fourth, a normal response to water drinking returned some 
three months after cessation of cortisone. 

Other Diseases: Twenty-six of 211 subjects, whose diagnoses are given 
in table 1 B, had a maximal urine flow following water ingestion of less than 
4 ml./min.; in 23 of them, flow rates were still below 4 ml./min. when 
the test procedure was repeated with prior oral cortisone. In none of these 
was failure of diuresis attributable to incomplete bladder emptying. 

In two patients with hepatic cirrhosis and one with idiopathic steator- 
rhea, an inversion of normal salt and water excretory rhythm was found. 
An adequate diuresis was obtained by these subjects only when water was 
ingested during their usual sleep period. An example of this response is 
shown in figure 3. A single oral dose of cortisone, taken four to six hours 
prior to water ingestion, did not alter the failure of daytime diuresis in 
this subject. 

Five of 16 patients with myxedema had a maximal urinary output of 
less than 4 ml./min. when first tested. In two of these who were further 
studied, a return to a normal diuretic pattern was seen after a period of 
two months and one year respectively, of adequate replacement therapy. 
A similar return to a normal diuretic pattern occurred in one patient with 
pernicious anemia after a month’s treatment with By». 

False-Positive Water Tests: One patient, a 27 year old pregnant female 
who previously had had a right nephrectomy for hydronephrosis, initially 
showed a low maximal diuretic response to water ingestion of 2 ml./min. 
This increased to 6 ml./min. following prior cortisone, constituting a posi- 
tive test; 17-hydroxysteroids were normal. This woman complained of 
weakness and malaise at the time of the initial test, and there were some 
pigmentary changes, but these were possibly attributable to her pregnancy 
and to her race (Negro). Subsequent water diuresis in the ensuing two- 
year-period, and determinations of urinary steroid excretion, have all been 
within normal limits. Initial failure of diuresis may have been due to salt 
depletion in a subject with an already reduced renal function. 

A second patient who showed a falsely positive test was one with 
myxedema and mild congestive heart failure. The initial maximal minute 
volume was 1.3 ml./min., and after cortisone it increased to 9.5 ml./min. 
Subsequent water diuresis after correction of congestive failure, but before 
replacement therapy for myxedema, showed a maximal minute volume of 7.6 
ml./min. without prior cortisone. 

The third subject who showed a falsely positive water test was an obese 
50 year old female with minimal congestive heart failure. On each of two 
occasions the diuretic response to water showed the maximal urine flow 
rate to be less than 3 ml./min., which rose to above 5 ml./min. when pre- 
ceded by cortisone administration. After a weight loss of 30 pounds, maxi- 
mal minute volumes of 6 ml./min. or better were obtained after water drink- 
ing, both with and without prior cortisone. 
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DISCUSSION 


The mechanism responsible for the delayed excretion of water in adrenal 
cortical insufficiency is unknown. Slow gastrointestinal absorption is pres- 
ent but is of minor importance, as intravenously administered fluid is also 
slowly excreted.’ It has been suggested that increased antidiuretic hormone 
secretion or sensitivity in the absence of adrenal cortical hormone is re- 
sponsible.*° However, where diabetes insipidus and Addison’s disease,” 
or a combination of anterior and posterior pituitary failure,** ** coexist in 
the same patient, water excretion is still delayed. Probably, as Mirsky et 
al.'* have shown for the experimental animal, there is an increase in anti- 
diuretic activity in the body fluids of patients with adrenal cortical insuff- 
ciency only when they are allowed to become dehydrated. This is supported 
by the observations of Lamdin et al.'* They found that two patients who 
had received large water loads and ethyl alcohol, an inhibitor of anti- 
diuretic hormone production, continued to secrete hypertonic urine through- 
out the period of observation. Such a dose of alcohol would ordinarily lead 
to water diuresis.‘* Even if increased antidiuretic activity played a part 
in the delayed water excretion shown by patients with adrenal insufficiency, 
there is no evidence to suggest that this activity could be negated by the single 
dose of cortisone which so effectively restores normal diuresis in these 
patients. 

Urine flow is, in part, dependent upon the filtered solute load, both in 
amount and in subsequent fate in the tubular system. As has been pointed 
out by others,’’** and shown by three patients in the present series, the 
lowered glomerular filtration rate and plasma sodium seen with severe elec- 
trolyte imbalance in some patients with adrenal cortical insufficiency may 
contribute to the failure of water diuresis; however, their restoration to 
normal limits by an adequate intake of salt and desoxycorticosterone is not 
accompanied by return of normal diuretic pattern. 

The suggestion has been made that, in the absence of adrenal cortical 
hormone, defective distal tubular sodium reabsorption is accompanied by en- 
hanced proximal reabsorption.*’ In this situation, the volume of filtrate 
delivered to the distal tubular system is presumed to be so reduced that, even 
in the absence of antidiuretic hormone activity induced by water or alcohol 
ingestion, urine flows in excess of 3 to 4 ml./min. are not obtained. If true, 
this might also account for the inability of the adrenal-deficient subject to 
excrete an acute salt load with the same facility as does the normal indi- 
vidual.** 

Two subjects in the present study, both with mild congestive heart 
failure, failed to respond to initial water loading but did respond after a single 
oral dose of cortisone. Lasche and Durant * have also reported improve- 
ment in the diuretic response to water following cortisone. In six of 23 
cases of congestive heart failure, however, the peak minute output reached 
was lower, and occurred later than is usual in normal subjects ov in the pa- 
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tient with adrenal cortical insufficiency receiving cortisone. In both of our 
subjects, improvement in cardiac status was accompanied by a return of 
normal diuretic response to water, which was then essentially uninfluenced 
by prior cortisone administration. Although a decreased glomerular filtra- 
tion rate with accompanying reduction in the filtered solute and water load 
is usual in subjects with congestive heart failure, it has not been shown that 
these hemodynamic effects are appreciably altered by exogenous steroids. 
Until more information is available concerning the mechanism of altered 
water handling in these patients, false-positive tests in individuals with 
cardiac failure should not be regarded as evidence of cortical insufficiency 
in the absence of confirmatory evidence such as the ACTH test. 


SUMMARY 


A study of the diuretic response to ingested water, with and without 
prior cortisone, has been made in 238 subjects. Positive water tests, char- 
acterized by a prompt return of impaired diuresis when water loading was 
preceded by cortisone administration, were observed initially in 25 of 28 
subjects in whom the diagnosis of adrenal cortical insufficiency was sub- 
stantiated by the subsequent clinical course. Positive tests in the remaining 
three subjects were obtained after salt repletion. In 15 of the 20 with Ad- 
dison’s disease the diagnosis was also supported by positive ACTH tests. 
Falsely positive water tests were encountered in three cases, one with renal 
disease and two with congestive heart failure. 

When adequate precautions with respect to bladder emptying and cor- 
rection of salt depletion are taken, the test procedure has been found to be a 
useful clinical index of adrenal cortical insufficiency in subjects without 
overt cardiac or renal failure. Because it can be performed without labora- 
tory aid and is a relatively safe procedure, the water test of Oleesky lends 
itself to the selection of patients for more elaborate and specific tests of 
adrenal cortical function. 


SUMMARIO IN INTERLINGUA 


Esseva studiate le responsa diuretic de 238 subjectos al ingestion de aqua con 
e sin previe administrationes de corticosteroide. In casos in que insufficientia 
adrenocortical esseva subsequentemente demonstrate, le diurese post ingestion de 
aqua habeva un fluxo maximal de infra 2 a 3 ml per minuta. Si in tal casos un dose 
oral de 100 mg de cortisona esseva administrate quatro a sex horas ante le ingestion 
de aqua, le fluxo de urina se duplava in le periodo del test. Anormalitate del diurese 
post ingestion de aqua, non influentiate per corticosteroide antecedente, esseva 
trovate in certe casos de morbo renal intrinsec, de myxedema, de cirrhosis, e de 
steatorrhea idiopathic. Resultatos falsemente positive, in que le diurese esseva 
promovite per cortisona, esseva incontrate in duo casos de congestive disfallimento 
cardiac. 

Si adequate precautiones es observate con respecto al vacuation del vesica e al 
correction del depletion de sal, le technica se ha provate utile como indice clinic del 
function adrenocortical in subjectos sin apparente disfallimento cardiac o renal. 
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Proque illo pote esser effectuate sin le equipamento de un laboratorio e proque illo 
es un mesura relativemente innocente, le test de aqua de Oleesky se presta al selection 
del patientes qui require plus extense e plus specific tests del function adrenocortical. 


BIBLIOGRAPHY 


. Robinson, J. F., Power, M. H., and Kepler, E. J.: Two new procedures to assist in the 
recognition and exclusion of Addison's disease: a preliminary report, Proc. Staff 
Meet., Mayo Clin. 16: 577, 1941. 

. Levy, M. S., Power, M. H., and Kepler, E. J.: The specificity of the “water test” as a 
diagnostic procedure in Addison’s disease, J. Clin. Endocrinol. 6: 607, 1946. 

. Soffer, L. J., and Gabrilove, J. L.: A simplified water-loading test for the diagnosis of 
Addison’s disease, Metabolism 1: 504, 1952. 

. Slessor, A.: Studies concerning the mechanism of water retention in Addison’s disease 
and in panhypopituitarism, J. Clin. Endocrinol. 11: 700, 1951. 

. Oleesky, S., and Stanbury, S. W.: Effect of oral cortisone on water diuresis in Ad- 
dison’s disease and panhypopituitarism, Lancet 2: 664, 1951. 

. Reddy, W. J.: Modification of the Reddy-Jenkins-Thorn method for estimation of 17- 
hydroxycorticoids in urine, Metabolism 3: 489, 1954. 

. Chalmers, T. M., and Lewis, A. A. G.: The: effect of adrenocorticotropic hormone on 
the diuretic response to water in panhypopituitarism, Lancet 2: 1158, 1951. 

. Oleesky, S.: Specific water diuresis test for adrenocortical insufficiency, Lancet 1: 
769, 1953. 

. Thorn, G. W., Forsham, P. H., Frawley, T. F., Wilson, D. L., Renold, A. E., Fred- 
rickson, D. S., and Jenkins, D.: Advances in the diagnosis and treatment of adrenal 
insufficiency, Am. J. Med. 10: 595, 1951. 

. Renold, A. E., Garcia-Reyes, J., and Jenkins, D.: The intravenous ACTH test, J. 
Clin. Investigation 31: 657, 1952. 

. Gaunt, R., Birnie, J. H., and Eversole, W. J.: Adrenal cortex and water metabolism, 
Physiol. Rev. 29: 281, 1949. 

. Skillern, P. G., Corcoran, A. C., and Scherbel, A. L.: Renal mechanism in coincident 
Addison's disease and diabetes insipidus: effects of vasopressin and hydrocortisone, J. 
Clin. Endocrinol. and Metabolism 16: 171, 1956. 

. Garrod, O., and Burston, A. R.: Diuretic response to ingested water in Addison’s 
disease and panhypopituitarism and effect of cortisone thereon, Clin. Sc. 11: 113, 1952. 

. Mirsky, I. A., Paulisch, G., and Stein, M.: Antidiuretic activity of plasma of adrenal- 
ectomized, hypophysectomized and adrenalectomized-hypophysectomized rats, Endo- 
crinology 54: 691, 1954. 

. Lamdin, E., Kleeman, C. R., Rubini, M., and Epstein, F. H.: The response to ethyl 
alcohol in certain disease states characterized by impaired water tolerance, J. Clin. 
Investigation 35: 386, 1956. 

. Strauss, M. B., Rosenbaum, J. D., and Nelson, W. P.: The effect of alcohol on the renal 
excretion of water and electrolytes, J. Clin. Investigation 29: 1053, 1950. 

. Davis, J. O., and Howell, D. S.: Comparative effect of ACTH, cortisone and DCA on 
renal function, electrolyte excretion and water exchange in normal dogs, Endo- 
crinology 52: 245, 1953. 

. Womersley, R., Thorup, O. A., and Welt, L. G.: The influence of enhanced sodium 
reabsorption by DOCA and compounds E and F on the rates of excretion of water, 
potassium and ammonia, J. Clin. Investigation 32: 613, 1953. 

. Burnett, C. H., Seldin, D. W., and Wolser, M.: Observations on the electrolyte and 
water metabolism in Addison’s disease during oral salt loading, Tr. A. Am. Physicians 
66: 65, 1953. 

. Lasche, E. M., and Durant, T. M.: Water excretion in cardiac decompensation and 
chronic disease, Am. J. M. Sc. 233: 80, 1957. 


| 
19 
20 


ACUTE RENAL FAILURE IN ASIATIC CHOLERA: 
CLINICOPATHOLOGIC CORRELATIONS WITH 
ACUTE TUBULAR NECROSIS AND HYPO- 
KALEMIC NEPHROPATHY * 


By CHaAnyo Benyayjati, M.D., Munt Keoptuc, M.D., Bangkok, Thailand, 
WILtiAM R. BetsEL, Major (MC) U.S. Army, EuGENE J. GANGAROSA, 
Captain, (MC) U.S. Army, HetmMutu Sprrnz, F.A.C.P., Colonel 
(MC) U.S. Army, Washington, D. C., and VisitH 

M.D., Bangkok, Thailand 


PROGRESSIVE uremia has long been recognized as a late and often fatal 
complication of Asiatic cholera. In 1921, anuria in cholera was attributed 
by Rogers ? to a fall in blood pressure leading to impaired circulation through 
the kidneys. Two decades later, Tomb ** stated that the renal pathologic 
changes in cholera resembled those seen in renal anoxia, a concept supported 
by Wilkinson * and by Maegraith et al. De, Sengupta et al.* further clari- 
fied the pathogenesis by differentiating between the typical initial anuria of 
the hemoconcentrated cholera patient with circulatory collapse and the less 
common occurrence of true acute renal failure. 

The purpose of this report is to define the renal pathologic process in 


patients who succumbed to cholera gravis. These cases were part of a large 
series studied by clinical and laboratory methods. The findings of acute 
tubular necrosis and hypokalemic (or kaliopenic) nephropathy suggest a 
rational approach for the prevention, recognition and treatment of these 
complications. 


METHODS AND MATERIALS 


The cases were selected from a series of 134 adult patients with cholera. 
This clinical diagnosis was confirmed in each case by the isolation of Vibrio 
cholerae (Ogawa serotype). These patients were admitted to the Chula- 
longkorn Hospital Medical School, Bangkok, Thailand, in February and 
March, 1959, during an epidemic of cholera. From the total group, 13 cases 
were chosen because of clinical, laboratory and pathologic findings suggestive 
of acute renal failure. Five cases with necropsy findings are included and 
represent all of the fatal cases in the total series. 

Additional, nonfatal cases suggestive of acute renal failure of only several 
days’ duration were not included in this report because of the difficulty in 

* Received for publication August 28, 1959. 
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obtaining an accurate estimate of urine excretion in female patients with 
severe cholera diarrhea. Indwelling catheters were not employed in any 
case ; urine was collected by means of external rubber drainage in males, and 
was measured in females after acute diarrhea had subsided. 

All patients hospitalized with symptoms suggestive of cholera were 
treated on a special ward. Beds on this ward had a large central opening 
to facilitate the collection of liquid stools. Intake and output volumes were 
measured and recorded daily. Therapy was planned to achieve an initial 
correction of dehydration by the rapid infusion of normal saline, to treat 
acidosis with sodium lactate or bicarbonate infusions, and to replace sub- 
sequent body fluid losses. Supplemental potassium was not generally given. 

Basic routine laboratory procedures were performed on the cholera ward 
or in the clinical laboratory of the Chulalongkorn Hospital Medical School. 
Hematocrit determinations were done in Wintrobe tubes. The specific 
gravities of whole blood and of plasma were estimated by the copper sulfate 
method as advocated by Phillips.” *° Nonprotein nitrogen was measured 
with the Folin-Wu procedure.*? The method of Schribner and Gaillouette * 
was employed in serum bicarbonate determination. Serum sodium and 
potassium were measured on an internally standardized spectrophotometer. 
Daily stool cultures were obtained and were positive for V. cholerae at least 
once in all patients included in this report. In the five fatal cases, blocks of 
kidney tissue were removed at autopsy, fixed in buffered neutral formalin, 
embedded in paraffin, and stained with hematoxylin and eosin and the 


periodic acid Schiff stains. In addition, fat stains were prepared in several 
of the cases. 


Case REporTS 


Case 1. This 33 year old Thai male farmer was hospitalized seven hours after 
the acute onset of cholera, manifested by a profuse, watery diarrhea, vomiting, thirst, 
and muscular cramps of the extremities. On admission the patient was in shock, with 
a blood pressure of 60/30 mm. of Hg. He was severely dehydrated, with poor skin 
turgor, sunken eyes, “washer-woman hands,” and an initial hematocrit of 70% and 
a whole blood specific gravity of 1.072. 

Despite the initial correction of shock and dehydration with return of the 
hematocrit to 42% and the whole blood specific gravity to 1.054, the patient remained 
severely oliguric (table 1). All urine passed was of low specific gravity and con- 
tained albumin, red blood cells and casts. Symptoms of uremia developed, but the 
serum potassium never rose to dangerous levels. The patient’s clinical course 
progressed steadily downhill until his death 20 days after the onset of cholera. 
During the entire course of the illness the patient remained afebrile. 

Renal Pathology: Severe acute ischemic necrosis of all tubular subdivisions and 
superimposed mild vacuolar degeneration were seen microscopically (figure 1). The 
general renal architecture was intact. Some necrotic cells were calcified, and surviv- 
ing or regenerating cells varied from a flattened to a swollen appearance. The 
cytoplasm was unevenly stained and granular, with fine to occasionally large vacuoli- 
zation. Convoluted tubular lumina were dilated and contained casts of varying 
composition (albuminous, hemoglobinuric, cellular and calcified). Some tubules 
were disrupted, and the interstitial tissues showed slight edema, with occasional in- 
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filtrations of lymphocytes and mononuclear cells. Except for minimal irregularity 
of the basement membranes, and some flattening of the cells of the parietal Bowman's 
capsule, the glomeruli appeared to be normal, with normal cellularity and moderately 
dilated capillary loops. 

Comment: This patient was severely dehydrated and in shock when hos- 
pitalized. Oliguria was evident on the first day, despite rehydration, and 
persisted for 20 days without diuresis. The clinical picture of acute renal 
failure was a manifestation of widespread renal tubular necrosis. Although 
the serum potassium was slightly elevated, it failed to reach toxic levels, 
and spontaneously reverted to normal. This unusual progression of serum 
potassium levels in acute renal failure was thought to have resulted from 


TABLE 1 


Intake and Output Volumes, and Serum Nonprotein Nitrogen and 
Potassium Levels, in Case 1 


Output 
Hospital Intake NPN 
day Urine Stool Vomitus Total 70 mEq./I 
c.c. cL. cc. 

1 200 9,400 1,300 10,500 11,500 46 5.1 
2 200 7,100 | 0 | 7,300 15,800 57 6.0 
3 0 9,900 | 0 | 9900 | 5,300 64 3.8 
4 0 | 3,800 | 0 | 3,800 | 3,500 3.9 
5 210 | 1,000 500 | 1,710 | 2,600 5.1 
6 50 | 0 0 50 | 2,800 100 5.6 
7 200 0 | 0 | 200 | 1,300 | 5.6 
8 45 | 600 | 600 | 1,245 | 1,050 133 4.0 
9 340 50 0 | 390 1,000 3.8 
10 50 Oo | 0 | 50 720 ‘| 3.7 
11 300 0 0 | 300 600 | 3.6 
12 | 150 | 500 0 | 650 200 3.4 
13 200 0 oO | 200 700 133 4.0 
14 | 100 | 0 | 100 | 600 4.7 
15 0 0 | 0 0 500 | 4.0 
16 20 0 | 0 20 200 4.0 
17 0 0 | 0 0 | 600 3.9 
18 0 0 0 700 4.3 
19 540 500 0 | 1,040 | 2,000 264 4.1 

4.9 


a depletion of body potassium by the voluminous diarrhea of five days’ 
duration. 


Case 2. This 24 year old Thai male laborer was hospitalized 10 hours after 
the acute onset of cholera with a watery diarrhea, thirst, and moderately severe leg 
muscle cramps. He urinated once after the onset of diarrhea. On admission he 
was alert and not in shock (blood pressure, 130/90 mm. of Hg), although clinically 
he was severely dehydrated, with a hematocrit of 70% and a whole blood specific 
gravity of 1.077. Hydration restored the hematocrit to 44% and the whole blood 
specific gravity to 1.060, but failed to induce urinary flow (table 2). On the second 
hospital day the patient passed 20 c.c. of urine which was loaded with red blood cells, 
white blood cells and granular casts, and contained albumin. The following day 
he became restless, and developed abdominal distention and tachycardia, and his 
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A representative microscopic field from the renal cortex of case 1, 
showing a severe degree of tubular necrosis. 


blood pressure fell to 86/70 mm. of Hg. At that time the serum potassium was 
elevated to 6.1, and the electrocardiogram was suggestive of hyperkalemia. Follow- 
ing the intravenous administration of hypertonic glucose and insulin, the serum 
potassium fell to normal. 

Renal failure persisted and the symptoms of uremia increased. On the seventh 
hospital day the patient developed acute right upper abdominal pain, and an enlarged, 
tender gall-bladder was palpated. Terminally, the patient developed a_ pericardial 
friction rub, rales in the lung bases, venous pressure elevation to 223 mm. of normal 
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saline, and a recurrence of hyperkalemia with typical electrocardiographic changes. 
Death occurred on the tenth day after the onset of cholera. The patient was afebrile 
throughout his hospital course. 

Renal Pathology: Again, the typical microscopic findings of acute ischemic 
nephrosis were present. The tubular cells showed evidence of widespread necrosis, 
injury, and regeneration, with a general cloudy, finely granular cytoplasm but no 
vacuolar degeneration. Cellular, pigmented, hemoglobinuric or periodic acid Schiff 
stain positive casts were present in all divisions of the nephron and collecting tubules. 
Occasional small accumulations of lymphocytes were present in the interstitial tissues. 
The glomeruli were regular, with normal cellularity and moderate capillary loop 
distention, with some precipitate in Bowman's space. The periodic acid Schiff stain 
revealed delicate glomerular loop membranes. 


TABLE 2 


Intake and Output Volumes, and Serum Nonprotein Nitrogen 
and Potassium Levels, in Case 2 


Output | | 

Hospital } Intake NPN | K : 

Urine Stool Vomitus | Total | mEq/L. 
c.c. | Cx. CL. | 

1 0 3,700 500 =| 4,200 | 9,000 42 | 

2 | 20 2,300 0 | 2,320 | 3000 | 40 | 5.2 

3 | 0 0 | 1,000 | 1,000 | 1,000 | 80 6.1 

4. | 300 2,200 | 0 | 2,500 1,400 80 3.9 

5 20 0 | 500 | 520 | 1,400 80 | 43 

6 0 0 | 0 | 0 | 1,650 | 100 41 

7 0 | 400 | 400 | 1,000 | 133 | 4.4 

8 0 0 | 100 | 100 500 133 | 39 

9 0 0 | 0 0 700 | — | 4.4 

10 — — — | 71 


Comment: This patient was anuric on admission, and although he was 
not in shock his hemoconcentration was profound. Prompt rehydration 
failed to initiate urine flow, and he followed a typical course of acute renal 
failure progressing to death in hyperkalemia. The microscopic findings of 
acute tubular necrosis without evidence of superimposed kaliopenia were in 
keeping with the clinical course in this, the only patient in our series who 
showed terminal hyperkalemic manifestations. Acute cholecystitis has been 
mentioned by others ** as an occasional complication of cholera. 


Case 3. This 56 year old Chinese male merchant was hospitalized 24 hours after 
the onset of cholera, manifested by repeated diarrhea, vomiting and fainting. On 
admission he was semicomatose. He was not in shock, but was severely dehydrated, 
with poor skin turgor, sunken eyes, a hematocrit of 65% and a whole blood specific 
gravity of 1.072. Despite prompt rehydration, which restored the hematocrit to 49% 
and the whole blood specific gravity to 1.060, patient failed to pass any urine for the 
first eight days (table 3). He showed progressive azotemia, acidosis and anemia, 
but failed to develop hyperkalemia. Although small amounts of urine were excreted 
after the eighth hospital day, a diuretic phase did not occur. The patient remained 
afebrile throughout his hospital stay. Terminally, he developed an acute tracheo- 
bronchitis, with death occurring on the eighteenth hospital day. 
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Renal Pathology: Severe vacuolar degeneration characteristic of hypokalemic 
nephropathy was superimposed on an acute ischemic nephrosis (figure 2). The 
general architecture of the kidney was well preserved except for occasional sclerosis 
and fibrosis of glomeruli, in keeping with the patient’s age. 

The epithelial cells of the convoluted tubules, loops of Henle, and collecting 
tubules showed evidence of severe degeneration. There was also regeneration, with 
irregularly spaced small flattened and cuboidal cells. Tubular epithelial nuclei with 
occasional mitotic figures were present. Cellular desquamation into the tubular 
lumen was common, and many varieties of casts were to be seen throughout. The 
cytoplasmic alterations, most marked in the convoluted tubular cells, consisted of fine 
granularity, cloudy swelling, fine hyaline droplet degeneration, and the presence of 
multiple vacuoles which varied in diameter to sizes several times as large as a red 
blood cell. The cytoplasmic vacuoles were situated toward the lumen of the tubules 


TABLE 3 


Intake and Output Volumes, and Serum Nonprotein Nitrogen 
and Potassium Levels, in Case 3 


Output 


| Vomitus 
Ce. 


| 150 
0 
0 


1 
3 
4 
6 
7 
8 
9 
0 
1 
3 
4 
5 
6 
7 
8 


0 
50 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


and appeared to produce no alteration in cell nuclei. The larger ones produced a 
bulging of the cell border into the lumen. On special staining, the vacuoles remained 
entirely clear and did not stain for fat or with periodic acid Schiff stain, although 
some of the fine droplets in the cells of collecting tubules assumed a reddish tint with 
the periodic acid Schiff stain. 

The interstitial tissues contained focal infiltrates of lymphocytes and mononuclear 
cells. The pyramids appeared to be somewhat edematous, and the collecting tubules 
were separated by a cellular interstitial tissue. The majority of the glomeruli ap- 
peared to be regular, with delicate tufts, normal cellularity, patent capillary loops, and 
slight thickening of the basement membranes. A precipitate of delicate strands and 
amorphous material was present in Bowman's spaces. 


Comment: The failure of hyperkalemia to develop in spite of progressive 
uremia and acute tubular necrosis was due to loss of body potassium during 


ae | 0 | 2,700 2,850 1400 | — | 

0 7,000 7,000 4,000 | | 
0 700 700 4,000 | 
ae 0 1,400 1,400 1,500 | 66 
sae | 0 1,000 1,050 2,500 | — 
: 0 1,130 1,130 2,000 — 

er 0 3,000 3,000 300 | 133 

0 0 0 700 | 133 

350 0 | 350 600 | — 

a 1 50 0 50 1,000 180 
1 30 0 30 1,150 

bocce 1 200 0 200 700 - 

. 1 300 0 300 1,200 - 

asi 1 100 0 100 300 | — 

275 0 275 100 | — 

1 20 0 20 1,200 | | 1 

oie 1 0 0 0 1,500 | 200 0 
1 0 | 0 0 800 | 
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Fic. 2. A severe degree of vacuolar degeneration of renal tubular cells in case 3, 
characteristic of hypokalemic nephropathy, was superimposed upon an acute ischemic 
nephrosis. 


the acute phase of cholera. The resultant cellular depletion of this ion is 
the logical explanation for the widespread and severe vacuolar changes in 
renal tubular cytoplasm. 


Case 4. This 53 year old Chinese male laborer, an opium addict for 30 years, 
was hospitalized six hours after the onset of cholera, manifested by profuse, watery 
diarrhea and vomiting. On admission he was semistuporous, and his blood pressure 
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was unobtainable. Clinical evidence of moderately severe dehydration was confirmed 
by an initial hematocrit of 57% and a whole blood specific gravity of 1.067. The 
patient excreted 9.0 and 5.8 L. of rice water stools during the following two days. 
The diarrhea persisted for an additional four days, with a volume between 2 and 
2.7 L. The patient was oliguric for the first three days, with urine of low specific 
gravity which contained albumin, granular casts, red blood cells and white blood cells. 
The nonprotein nitrogen rose from its initial level of 50 mg.% to 100 mg.% on the 
third hospital day; no urine was excreted thereafter. During the entire hospital 
course the patient was irrational. Although he showed no hyperkalemia, progressive 
uremia led to death on the eighth hospital day. Fever was absent throughout. 
Renal Pathology: A severe degree of vacuolar degeneration, combined with less 
apparent ischemic tubular necrosis, was found. The renal architecture was regular, 
with moderate arterial and arteriolar sclerosis. A striking vacuolar degeneration 
of tubular cells was present throughout, especially in the convoluted tubules, most of 
which were overdistended and enlarged. Convoluted, straight and collecting tubular 
cells showed evidence of granular degeneration and some regeneration. Their lumen 
contained pigmented, albuminous, cellular or periodic acid Schiff stain positive casts. 
Only occasional small interstitial collections of lymphocytes were seen. The glo- 
merular tufts appeared to be normal, although some precipitate was present in Bow- 
man’s capsule, and the parietal epithelial cells of the capsule were occasionally swollen. 


Comment: Again, the very marked pathologic changes in the tubular 
cells are typical of kaliopenic nephropathy. The extreme degree of changes 
in this patient, when compared to other cases in this series, may reflect a 
preéxisting potassium deficiency of long standing in this chronic opium 
addict. 


Case 5. This 50 year old Thai woman lived alone on her farm and was hos- 
pitalized after being found in coma by a neighbor. On admission, her blood pressure 
was unobtainable and she was severely dehydrated. Her hematocrit was 62% and 
her whole blood specific gravity was 1.071. Despite the administration of 9,000 c.c. 
of saline during an initial 24-hour period (stool output during this time was 3,000 
c.c.), the clinical status of the patient remained critical. The period of shock was 
protracted, and she did not regain full consciousness. She died on the second hospital 
day without having passed urine. Fever was not present during hospitalization. 

Renal Pathology: Although death was due to a massive cerebral hemorrhage, 
demonstrated at necropsy, the microscopic examination of the kidneys showed a 
moderate degree of acute ischemic nephrosis. Evidence of necrosis and granular 
degeneration of tubular epithelial cells was present. Some albuminous precipitate 
was present in the lumina of proximal tubules, with a small to moderate number of 
casts in other tubular segments. There also was evidence of mild arterial and 
arteriolar sclerosis, with occasional fibrosis of glomeruli. Vacuolar cytoplasmic de- 
generative changes were not seen. 


Comment: The milder pathologic changes in the kidneys suggested that 
this patient might have been able to survive her renal insult, as did the sub- 
sequent patients to be reported, if a complicating cerebral hemorrhage had 
not caused death on the second day of acute cholera. 


Case 6. This 18 year old Thai male farmer developed watery diarrhea, cramping 
abdominal pain and vomiting 10 hours prior to hospitalization. He had previously 
been in good health. On admission he was semistuporous and severely dehydrated, 
with shrunken eyes, “washer-woman hands” and poor skin turgor. The pulse was 
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88/minute; the blood pressure was 120/100 mm. of Hg, and remained normal sub- 
sequently. Admission CO, was 16 mEq./L.; nonprotein nitrogen, 44. Despite 
initial hydration with normal saline and administration of 2% sodium bicarbonate for 
acidosis, the patient in the first 24 hours passed only a few drops of urine, containing 
albumin, granular casts, red blood cells and white blood cells. After daily stool 
volumes of 8 and 4.5 L., diarrhea subsided spontaneously. During the first 10 
days of hospitalization, urinary output averaged only 135 c.c./day, and the nonprotein 
nitrogen rose to 266 mg.%. The COs fell to a low of 6 mg.%. Hyperkalemia or 
fever failed to develop at any time. The urine contained albumin and granular casts, 
and was of low specific gravity. After the tenth hospital day a spontaneous diuresis 
began, which reached a maximum of 4,000 c.c. on the seventeenth hospital day. Dur- 
ing diuresis the nonprotein nitrogen gradually returned to normal, and the patient 
was discharged in good health after one month of hospitalization. 


Comment: This patient, like case 3, developed acute renal failure without 
a documented period of shock. He then showed the typical course of an 
acute tubular necrosis going on to recovery, with a 10-day period of oliguria 
followed by a progressive diuresis. The failure to develop hyperkalemia 
despite the severe degree of nitrogen retention may again be attributed to 
depletion of body potassium during diarrhea. 


Case 7. This 28 year old Thai male carpenter, previously in good health, was 
hospitalized because of watery diarrhea of one hour’s duration, associated with mod- 
erately severe muscular cramping in the extremities. He was alert, and stated that 
he had urinated after the onset of his diarrhea. 

On admission the patient was in shock (blood pressure, 60/50 mm. of Hg), and 
showed severe dehydration, with a marked loss of skin turgor, sunken eyes, “washer- 
woman hands,” a hematocrit of 60%, and whole blood specific gravity of 1.066. He 
was dyspneic, and had a tachycardia of 120. Initially, his serum nonprotein nitrogen 
was 32 mg.%, and bicarbonate, 5 mEq./L. After initial rehydration, sodium lactate 
was used to correct acidosis, and the patient was given normal saline to replace fluid 
lost by his rice-water diarrhea which ranged in volume from 2.5 to 6.5 L. for the next 
five days. 

The patient was severely oliguric for four days, during which time the serum 
potassium rose to 5.9 mEq./L. and the nonprotein nitrogen to 100 mg.%. A peri- 
cardial friction rub was heard on the second hospital day, and the electrocardiogram 
showed changes compatible with acute pericarditis. Hyperkalemia was controlled by 
an infusion of hypertonic glucose and insulin. The pericarditis subsided, and the 
patient began a spontaneous diuresis on the fifth hospital day, with urinary volumes 
reaching 8.3 and 7.5 L. on the seventh and eighth hospital days. This diuresis was 
accompanied by a gradual fall of nonprotein nitrogen to normal, and the patient was 
discharged in good health after 16 days. Fever was absent throughout. 

A follow-up study 66 days after the onset of cholera in this patient showed that 
he had a normal nonprotein nitrogen, normal urinalysis, ability to concentrate urine 
to 836 mOsm./L. (serum Osm., 277), and a glomerular filtration rate of 118 c.c./min. 
as measured by inulin clearance. The electrocardiogram showed persistence of only 
minimal ST segment elevations in Leads 2 and aVy. 


Comment: This patient showed the typical course of relatively mild acute 
renal tubular necrosis, and had regained good renal function when studied 


two months later. 
The following three patients also showed acute renal failure of a relatively 
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mild degree. The next case demonstrated one occasional complication of 
cholera, that of pneumonic consolidation.” * 


Case 8. This 39 year old Thai male laborer developed the acute onset of cholera, 
with watery diarrhea, faintness, thirst, and cramping abdominal pains. Two liters 
of normal saline were administered intravenously as he was being transported to the 
hospital. On arrival he was comatose and in shock, with an unobtainable blood 
pressure. Severe dehydration was manifested by poor skin turgor, sunken eyes, 
“washer-woman hands,” an initial hematocrit of 64%, and specific gravity of whole 
blood of 1.072 and plasma gravity of 1.036. Five and one-half liters of stool were 
passed on the first hospital day. A pneumonic consolidation in the right upper lobe 
was evident by physical and x-ray findings. Despite this, fever was absent throughout. 

The continued rapid infusion of normal saline, followed by sodium lactate, rapidly 
brought the patient out of shock and returned the hematocrit, whole blood and plasma 
specific gravities to normal. However, he passed only 300 c.c. of urine during the 
first hospital day and 250 c.c. the second. The specific gravity of the urine ranged 
between 1.008 and 1.010, and contained albumin, red blood cells, white blood cells 
and granular casts. On the third hospital day a spontaneous, gradual diuresis 
began, although the nonprotein nitrogen rose from an initial level of 57 to 80 mg.%, 
remaining there until the seventh hospital day. 

Case 9. This 56 year old Chinese male laborer and opium addict developed the 
acute onset of cholera, with watery diarrhea, faintness, and cramping pains in both 
arms and shoulders. On admission the following day he was found to be in shock, 
with an unobtainable blood pressure. He was severely dehydrated, with poor skin 
turgor, sunken eyes and “washer-woman hands.” Rapid rehydration corrected the 
shock and brought the hematocrit to 38% and the whole blood specific gravity to 
1.050. Thereafter, fluids were administered to replace the rice-water stool which 
totaled 7.3 L. in the first 24 hours. Sodium lactate was given to correct acidosis. 
(The serum bicarbonate was 5 mEq./L. on admission.) 

The patient passed no urine for the first two hospital days, during which time 
the nonprotein nitrogen rose to 80 mg.%. Diuresis began on the third hospital day, 
with the urine showing albumin, granular casts, white blood cells and red blood cells, 
and specific gravities of 1.010. The nonprotein nitrogen gradually fell during 
diuresis, and was 50 mg.% when the patient left the hospital against advice on the 
seventh day. 

Case 10. This 56 year old Thai male carpenter developed symptoms of cholera, 
with a watery diarrhea, faintness and leg cramps, one hour prior to hospitalization. 
On admission he was mentally dulled and clinically dehydrated, with a hematocrit 
of 65% and whole blood specific gravity of 1.074. An initial nonprotein nitrogen 
was 66 mg.%, and the CO, was 5 mEq./L. Diarrhea gradually declined over the 
period of six days. No urine was passed during the first 24 hours; the patient 
remained oliguric for three additional days, during which the nonprotein nitrogen 
rose to 100 mg.%. Diuresis began on the fifth hospital day, and the nonprotein 
nitrogen gradually returned to normal during the next seven days. Serum potassium 
failed to rise during the period of acute renal failure. 

Case 11. This 20 year old Thai female worked as a farm laborer and was in 
her ninth month of pregnancy when she developed cholera, manifested by watery 
diarrhea and severe muscule> cramping of the arms and legs. On admission five 
hours later she was in shock, with unobtainable blood pressure, and showed severe 
dehydration, with sunken eyes and poor skin turgor. On admission the hematocrit 
was 51% and whole blood specitic gravity was 1.060. Nonprotein nitrogen was 30 
mg.%, and the CO, was 6 mEq./L. The patient was treated by intravenous normal 
saline and sodium lactate for dehydration and acidosis, but shock persisted for 11 
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hours after admission. Diarrhea lasted four days, with a maximal stool vclume of 
4.3L. No urine was excreted for two days, and oliguria continued for an additional 
three days. A dead fetus was delivered spontaneously on the fourth hospital day. 
The nonprotein nitrogen reached a maximum of 66 mg.% prior to onset of a spon- 
taneous diuresis which began on the sixth hospital day, and fell to 22 mg.% prior 


to discharge. At no time did the serum potassium or body temperature become 


elevated. 
Case 12. This 43 year old Thai housewife in the second trimester of pregnancy 


developed the acute onset of cholera, manifested by watery diarrhea, faintness, and 
muscular cramps in the legs. At the time of hospitalization, nine hours later, she 
was found to be in shock, with unobtainable blood pressure. She showed mental 
apathy and moderately severe dehydration. Fetal heart tones were audible. 

The admission hematocrit of 38% and whole blood specific gravity of 1.060 
returned to 259% and 1.046 after hydration. The patient passed 10, 12 and 7 L. per 
day of watery stool during the first three days of hospitalization. Although accurate 
urinary volumes could not be obtained during the three days of massive diarrhea, 
the patient excreted an average of only 330 c.c./day of low specific gravity urine 
during the next six days. During this period of oliguria the nonprotein nitrogen 
rose from its admission value of 40 mg.% to 133 mg.%. On the tenth hospital day 
the diuretic phase began. The high nonprotein nitrogen level persisted for six 
additional days and then gradually fell, reaching 57 mg.% on the twentieth hospital 
day. Throughout the hospital course fever was absent and hyperkalemia failed to 
develop. When the patient was examined three months after discharge her preg- 
nancy was full term, and her urine contained hyaline casts and a trace of albumin. 
The urine specific gravity was 1.013 and the nonprotein nitrogen was 28 mg.%. 

Case 13. This 45 year old Thai female housewife in the second trimester of 
pregnancy developed the onset of cholera, with watery diarrhea and cramping muscle 
pains. On admission five hours after the onset of symptoms she complained of 
faintness and severe thirst. She had urinated after the onset of her diarrhea. On 
admission she was severely dehydrated. She showed a serum bicarbonate of 5 
mEq./L. and an initial nonprotein nitrogen of 32 mg.%. Rice-water stools per- 
sisted, with a daily volume of over 5 L. during the ensuing four days. Despite 
severe cholera, the fetus remained viable. 

On the fourth hospital day a few cubic centimeters of urine were passed for the 
first time which showed albumin and numerous white blood cells. The nonprotein 
nitrogen rose to 100 by the eighth hospital day, when the gradual onset of a spon- 
taneous diuresis ensued, but had returned to normal by the fifteenth hospital day. 
At no time was the patient febrile, and hyperkalemia failed to develop. A follow-up 
examination four months after the onset of cholera showed a full term pregnancy. 
The patient had a urine specific gravity of 1.019, without albumin or abnormal! 
formed elements. Her nonprotein nitrogen was 24 mg.%. 

Comment: Fetal death generally results when cholera occurs in a preg- 
nant woman. However, this was seen in only one of these last three 
pregnant patients, despite the presence of a sufficient degree of shock and 
dehydration to produce acute renal failure in each case. 


DIscussION 


Microscopic findings of acute tubular necrosis were present in all of the 
fatal cases of this series, with several cases also showing superimposed hypo- 
kalemic changes. Although both pathologic processes could be seen in the 
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same specimens, each process appeared to be separate and distinct from the 
other, and to vary independently in its degree of severity. Our cases showed 
only minimal morphologic changes in glomeruli, and cortical necrosis ° was 
not observed. 

Acute Tubular Necrosis: In 1911, Rogers wrote that the most dreaded 
late complication of cholera was continued suppression of urine, which 
would lead to uremia and toxemia unless it was of strictly limited duration.” 
In our study, acute renal failure as a clinical aftermath of cholera was as- 
sociated with the classic pathologic features of acute tubular necrosis. In 
nonfatal cases, prolonged oliguria was followed by the diuretic phase typical 
of recovery from acute tubular necrosis. Such clinical findings correlate 
well with observed pathologic changes, and cannot be explained by prerenal 
azotemia, as has been postulated by some.*® ** 7° 

Oliver et al.’° have demonstrated that renal ischemia is the common 
denominator in the pathogenesis of acute tubular necrosis. Special staining 
procedures have demonstrated marked renal ischemia *** in cholera patients 


dying acutely in shock. The occurrence of renal ischemia is further sup- 
ported by reports of lowered glomerular filtration rates,’* renal plasma flows 
and urea clearances ** in cholera. Either severe hemoconcentration or pro- 
longed shock in our patients could have led to renal ischemia. These find- 
ings imply that prompt and adequate fluid therapy, designed to eliminate 
shock and to correct dehydration, is necessary in acute cholera to restore 
renal blood flow and to prevent or lessen the severity of acute tubular 


18 


necrosis. 

The morphologic changes in toxic nephropathy *° typically are limited to 
the proximal convoluted tubular cells, with all tubules showing a fairly uni- 
form degree of damage throughout. The failure to find such a pathologic 
pattern—but rather one of ischemic necrosis—suggests that a toxin is not 
involved in the direct production of renal tubular’ lesions in cholera. 

Hypokalemic Nephropathy: Losses averaging 131 mEq. of potassium 
per day during the diarrhea of acute cholera (with a fall in serum potassium 
during convalescence) were documented by Watten et al.’® Stool losses, 
coupled with a poor nutritional state in several of our cases (opium addicts), 
accounted for an apparent severe depletion of total body potassium. This 
depletion was not replaced during initial therapy, and adequately explained 
the frequent failure of the serum potassium to become elevated during acute 
renal failure, and the vacuolar degeneration of renal tubular cells. Mention 
has previously been made of vacuoles or droplets in renal tubular epithelia 
of cholera patients.*”** The etiologic relation of potassium depletion in 
humans to these hydropic or vacuolar tubular changes has been recog- 
nized,** ** and is supported by earlier studies in animals,** ** which showed 
that potassium-deficient diets lead to vacuolar degeneration in tubular cells. 
The present cases confirm the suggestion of Relman and Schwartz that 
cholera is one of the causes of the nephropathy of potassium depletion 
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Polyuria typical of kaliopenic nephropathy was not observed by us, since 
the cases included in this report all exhibited acute renal failure. 

Clinical Considerations: Patients with severe cholera exhibit anuria, 
shock and marked hemoconcentration when first examined. Vigorous 
early therapy with intravenous isotonic saline to replenish fluid losses should 
generally lead to a prompt restoration of urine flow. Studies of various 
parameters of renal physiology (ability to concentrate, to adjust pH, to 
respond to a bicarbonate load) soon after correction of anuria * suggested 
that the disturbance in renal function was only transient. Thus, as postu- 
lated by Rogers,’ the anuria exhibited initially by most patients with cholera 
appears to be related to shock and dehydration. 

An initial lack of urine flow was also typical of cholera patients who 
developed definitive acute renal failure. However, these patients tended to 
show a very severe degree of shock and/or hemoconcentration. The com- 
plication of acute renal failure could be recognized within the first several 
hours in these patients by the failure of urine production to begin or to reach 
a flow of 0.5 to 1.0 c.c./min. after shock had been corrected and hemocon- 
centration relieved. Once this complication had been recognized, it became 
necessary to avoid overhydration, with accompanying pulmonary edema. 
Renal failure in cholera is often associated with a continuing, massive diar- 
rhea. Accordingly, fluid replacement therapy must be based on careful 
attention to the hourly volume of stool losses. In addition, repeated deter- 
minations of plasma specific gravities and, if possible, accurate measurements 
of body weight would serve as guides in estimating fluid needs. When 
acute renal failure is recognized, therapy can be instituted in anticipation 
of a prolonged period of oliguria and progressive uremia. Judicious man- 
agement of fluid balance must be supplemented with measures to insure 
adequate carbohydrate and fat utilization while minimizing protein break- 
down. 

The unusual circumstance of depleted body potassium stores during the 
course of acute renal failure has been recognized previously ** *”** in con- 
ditions other than cholera. The added insult of hypokalemia, superimposed 
upon acute tubular necrosis, could slow cellular regeneration. Measures 
to combat hyperkalemia are required in typical cases of renal failure, and, 
in general, intravenous potassium therapy is not employed unless renal flow 
is adequate. Nevertheless, the fact that stool losses of potassium ranged 
from 9.5 to 33.3 mEq./L. in cholera *® provides both an indication and a 
“safety factor” for the intravenous administration of supplemental potassium 
during the acute diarrhea of cholera, even in the face of a compromised renal 
output. It would appear to be desirable to prevent a continuing depletion 
of body potassium stores during the acute diarrhea. This could be accom- 
plished by adding 10 to 20 mEq. of potassium to each liter of saline ad- 
ministered after the initial period of rapid repletion. 

As in the acute renal failure of other causes, it is most difficult to make 
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a reliable early estimate of the anticipated duration of oliguria in cholera 
patients with this complication. In the various surviving cases reported 
herein, diuresis began after three, three, five, five, six, eight, ten and ten 
days, respectively. In two of the fatal cases, 18 and 20 days passed without 
onset of the diuretic phase. In several cases not included in this report, 
an abortive variety of acute renal failure, markedly condensed in time 
sequence (24 hours of oliguria followed by from one to three days of diuresis 
with albuminuria and cylindruria), was suggested clinically. Additional 
documentation will be required to define the course and frequency of 
“abortive” renal failure in cholera, although cases of this variety have been 
described with other etiologies.?” 

The major complication of cholera in this over-all series of cases, and a 
consistent finding in the five deaths, was acute tubular necrosis. Although 
many of the relatively infrequent complications of cholera were recognized 
in these patients, hyperpyrexia was notable by its absence. While hyper- 
pyrexia is generally awarded a very high position in a listing of cholera 
complications, its absence in this series may possibly be attributed to the 
administration of adequate intravenous fluids and to the avoidance of 
atropinization. 

SUMMARY AND CONCLUSIONS 


1. Thirteen cases (including five with necropsy findings) from a group 
of 134 adult patients with classic Asiatic cholera are reported because they 
exhibited acute renal failure as a complication of their disease. 

2. Acute renal tubular necrosis, with varying degrees of superimposed 
or coexisting hypokalemic nephropathy, was the pathologic lesion respon- 
sible for acute renal failure in these patients. 

3. A practical interpretation of clinical and pathologic findings implies 
that prompt and adequate fluid therapy is necessary to prevent or to lessen 
the severity of acute tubular necrosis in cholera. This complication should 
be considered in the initial evaluation and treatment of cholera patients. 

4. The frequent finding of hypokalemic nephropathy in this study sug- 
gests that potassium repletion should be considered early in the therapy of 


acute cholera. 
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SUMMARIO IN INTERLINGUA 


Ex un serie de 134 adulte patientes con bacteriologicamente demonstrate cholera 
asian classic, le casos de 13 es reportate a causa de constatationes clinic, laboratorial, 
e pathologic de character apte a suggerer acute disfallimento renal. Cinque del 13 
casos esseva mortal. Pro illos, datos necroptic es includite. 
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Le constatationes microscopic de acute necrosis tubular esseva presente in omne 
le casos mortal. In plures de illos, etiam superimponite alterationes hypokaliemic 
esseva manifeste in le tubulos renal. Ben que le duo mentionate processos pathologic 
poteva esser vidite in le mesme specimen, illos pareva esser separate e distincte le un 
ab le altere, con variationes independente in lor grado de severitate. 

Choc, grados marcate de hemoconcentration, e anuria esseva frequente consta- 
tationes precoce in patientes con cholera sever. Le complication de acute disfallimento 
renal poteva esser recognoscite intra le prime horas per le facto que post correction 
del choc e post alleviamento del hemoconcentration le production de urina non se 
initiava del toto o non attingeva un fluxo de 0,5 a 1,0 cm® per minuta. 

Le perdita de grande quantitates de kalium in le feces durante le diarrhea acute 
de cholera—combinate con un pauco favorabile stato de alimentation in plures del 
casos—esseva responsabile pro le depletion sever del nivello de kalium pro le corpore 
total. Iste depletion non esseva compensate in le prime phases del therapia e 
explicava le facto que frequentemente le kalium del sero non se augmentava in le 
curso del disfallimento renal. Depletion de! kalium del corpore etiam explicava le 
degeneration vacuolar del cellulas reno-tubular. 

Le absentia de hyperpyrexia como complication in iste serie es attribuite 


al 


prompte administration de adequate quantitates de liquido intravenose e al evitation 
de atropinisation. Le interpretation practic del constatationes clinic e pathologic in 
iste casos suggere que un prompte e adequate therapia a liquidos es necessari pro 
prevenir o alleviar le severitate de acute necrosis tubular in cholera. Iste com- 
plication debe esser prendite in consideration in le evalutation e le tractamento initial 
de patientes con cholera. 
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THE TREATMENT OF TOXIC NODULAR GOITER 
WITH RADIOACTIVE IODINE: 10 YEARS’ 
EXPERIENCE WITH 436 CASES * 


By Mitton Etter, M.D., Sotomon Sirver, M.D., F.A.C.P., STEPHEN 
B. Youatem, M.D., F.A.C.P., and Ropert L. Secar, M.D., 
New York, N. Y. 


INTRODUCTION 


In the 10-year period between 1945 and 1954, about 2,000 patients with 
hyperthyroidism were treated with radioactive iodine at the Thyroid Clinic 
of The Mount Sinai Hospital in New York. Of these, 1,603 cases had 
adequate data available for interpretation. This is the largest series of 
hyperthyroid patients treated in this manner reported to date. Other ex- 
tensive series of cases treated with radioactive iodine are listed in table 1. 


TABLE 1 
Other Series Reported in the Literature 


| 
| Total Number | 


Single Nodules 


| lodine | Nodular Goiters) 

Authors’ Series 1,603 436 127 
Clark and Rule, 1955! 628 229 
Werner, Coelho and Quimby, 1957? 525 92 
Chapman and Maloof, 1955* 520 43 
Larsson, 19554 361 86 
Beierwaltes and Johnson, 1956° 330 82 
McCullagh and Richards, 1951° 281 78 
Scott et al., 19517 269 35 
Seed and Jaffe, 1953 257 55 
Jaimet, 19529 177 47 
Rinkoff et al., 1954" 142 48 

Blomfield et al., 1955" 140 34 6 
Hamwi and Goldberg, 1956 121 28 
Engstrom et al., 1956" 121 70 
Gordon and Albright, 1950" 120 37 
Stone et al., 1954'5 112 | 34 
Nicholson et al., 195418 107 29 

Beck and Hobbs, 1957!” 106 18 4 
Williams et al., 194918 97 22 
Crispell et al., 1953" 64 24 
Cook et al., 1955” 31 
Bigg and Merkel, 19587 20 

Friedell, 1952” | 24 24 


* Received for publication July 6, 1959. 

From the Department of Medicine and the Andre Meyer Department of Physics, The 
Mount Sinai Hospital, New York, N. Y. 

Requests for reprints should be addressed to Solomon Silver, M.D., 35 East Eighty-fifth 
Street, New York 28, N. Y. 
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Data concerning the 1,603 patients were coded on IBM (International 
3usiness Machine) punch cards and then subjected to critical analysis. This 
communication reports the effect of the gross character of the patient’s 
thyroid gland upon the manifestations of hyperthyroidism, and the response 
to treatment with radioactive iodine. 

In 1,476 cases, information was available to classify the thyroid gland 
into diffuse, multinodular, solitary nodule and substernal types, and these 
cases form the basis of this report. The breakdown of the cases into the 
various types is shown in table 2. 

About 70% of the thyroid glands were classified as diffuse goiters, and 
about 30% were nodular thyroids, two thirds of the latter containing mul- 
tiple nodules. In 127 patients only a solitary nodule could be palpated. In 
27 patients only a substernal thyroid was demonstrated, and these were all 


TABLE 2 
Type of Gland 
(Authors’ Series) 
Total in series 1,476 (100.0%) 


Total nodular 436 (29.6%) 
Solitary nodules (8.6%) 
Substernal goiters (3.5%) 


(a) Without cervical goiter 
(b) With cervical goiter 


considered to be nodular in type. In addition, there were 24 cervical goiters 
with substernal extension, making a total of 51 substernal goiters. 


OTHER SERIES REPORTED IN THE LITERATURE 


There is a sharp divergence of opinion as to whether toxic nodular 
thyroid glands should be treated at all with radioactive iodine, or whether 
patients with such goiters should be subjected to surgical extirpation of the 
gland. Some of those who favor the surgical approach do so because of the 
unresolved question of the association of cancer with toxic nodular goiter, 
and some because they feel that the response of toxic nodular goiter to radio- 
iodine therapy is poor. In this clinic it is felt that the incidence of cancer 
in toxic nodular goiter is so low that the risk in treatment with I** is 
not great.** Furthermore, we are able to show that toxic nodular goiter 
responds well to treatment with radioactive iodine. 

In many other clinics, toxic nodular thyroids are treated medically only 
when there are specific contraindications to the surgical procedure, or when 
the patient refuses operative removal of the gland. Nevertheless, table 1 
lists a large number of hyperthyroid patients with nodular thyroid glands 
who have been treated with radioactive iodine. 
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In an oft-quoted paper, Cole et al.** stated that in toxic goiter the in- 
cidence of carcinoma is very low. They found only one cancer in 517 toxic 
diffuse goiters, and only four in 378 toxic nodular thyroids. Thus their 
incidence in toxic nodular goiter was about 1%. The 378 toxic nodular 
goiters included 88 solitary toxic nodules in which there were no carcinomas. 

Clark and Rule* treated 229 patients with toxic nodular thyroids in a 
total series of 628 hyperthyroid cases. They have never encountered car- 
cinoma in a toxic adenomatous goiter. Therefore they do not hesitate to 
treat hyperthyroid patients with multinodular goiters who are over the age 
of 40 if the goiter is small or moderate in size. 

During this 10-year period we have observed three cases of hyper- 
thyroidism with nodular goiter in which a carcinoma of the thyroid was 
simultaneously present before treatment. 

Of the 520 cases treated by Chapman and Maloof,’ there were only 43 
with toxic nodular goiters. They prefer to treat toxic nodular thyroids 
with surgery because of the fear of cancer, although they say that hyper- 
thyroidism resulting from hyperfunctioning nodular tissue will respond well 
to radioiodine therapy. 

In 1913 Plummer presented evidence to show that hyperthyroidism 
produced by hyperfunctioning adenomas was a clinical entity distinct and 
separate from that of Graves’ disease.*” However, Lahey * noted that the 
symptoms of primary hyperthyroidism due to exophthalmic goiter or Graves’ 
disease and those of secondary hyperthyroidism due to toxic adenomatous 
goiter are so similar they can hardly be separated even by experienced 
observers. 

Mortensen et al.** studied a series of 821 thyroids removed at postmortem 
examination. All of these had been considered clinically to be normal. 
When the thyroids were sectioned, a large number of them were found to 
contain single and multiple nodules, some of these unrecognized nodules 
ranging up to 7.5 cm. in size. It is apparent that the reliability of clinical 
examination of the neck for thyroid nodules leaves much to be desired. 

McCullagh,” although strongly in favor of the use of radioactive iodine, 
says that sometimes after a supposedly diffuse goiter has shrunk nearly to 
normal size, nodules may be felt due to shrinkage of the perinodular tissue. 
He says that the possibility of carcinoma in such a nodule must be con- 
sidered, as it is known that diffuse glands rarely harbor the small carcinomas 
which are usually of the papillary type. 

Dobyns * states that the mere presence of nodules in the thyroid gland 
of a patient with hyperthyroidism does not automatically make it a case of 
toxic adenomatous goiter. He says that Graves’ disease may occur in a 
gland already the seat of nontoxic nodules. Bartels et al.** also noted that 
both diffuse and nodular goiter may coexist in the same toxic thyroid. 

In discussing the relation between toxic diffuse and toxic nodular goiter, 
Werner * stated that, according to other authors, the nodules in a toxic 
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nodular goiter arise as a result of aging, just as they do in healthy indi- 
viduals of the same age group. He continues, “Eye signs are rare, thus 
differing from toxic diffuse goiter; this is difficult to reconcile with the view 
that toxic nodular goiter is simply toxic diffuse goiter with incidental 
nodularity.” Since our series of cases shows that eye signs are by no means 
rare in toxic nodular goiter, perhaps the view is correct that this disease is 
merely toxic diffuse goiter with incidental nodularity. In fact, we have 
found that many of the supposed differences between toxic nodular and toxic 
diffuse goiter are not so marked as they have been said to be. 

There is great resistance to the treatment of solitary toxic nodules with 
I, due to fear that the nodule may be malignant, but table 1 lists several 
small series in which single nodules are mentioned as a separate category 
treated with radioactive iodine, and in which no carcinomas were en- 
countered. 

According to Cope et al.,** hyperthyroidism due to a solitary toxic 
adenoma of the thyroid is uncommon. Our series contained 127 cases 
(8.6% of the total) in which only one nodule could be felt. However, we 
have no data as to the functional state of these solitary nodules. 

Clark and Rule’ report that solitary nodules may be treated with radio- 
iodine if they can be proved by suitable technics to be hyperfunctioning 
adenomas. If this cannot be done, they recommend that the nodule be 
removed surgically. In a few patients with single nodules, the nodule dis- 
appeared as the hyperthyroidism was controlled with I***, and they did not 
advise any subsequent operative procedures, believing that these were hyper- 
functioning adenomas. 

Blomfield and his associates *' treated six solitary toxic adenomas suc- 
cessfully, and they state that a toxic adenoma is not an absolute contra- 
indication to radioiodine therapy. They say that radioactive iodine offers 
a valuable alternative if associated disease seriously militates against surgical 
treatment. Their six cases were treated because of serious heart disease 
or because surgery was refused. 

There is some question as to whether a solitary nodule is a separate 
entity, or whether it is merely a multinodular gland in which only one large 
nodule can be felt clinically, or perhaps a diffuse goiter with a rounded lobe 
that feels like a large single nodule. Hermanson et al.** studied 200 patients 
with nodular goiter who were subjected to thyroid surgery. In 137 there 
was supposed to be a solitary nodule, but examination of the specimens 
showed that 43 of these were really multinodular goiters. In 18 glands that 
were clinically diffuse, both single and multiple nodules were found. Thus 
clinical differentiation of single from multiple nodules is rather unreliable. 

In the 24 cases with solitary toxic adenomas treated with radioactive 
iodine by Friedell,* eight patients had one or more operations for removal 
of solitary toxic nodules. Thus, he says, from his experience these adenomas 
and the related clinical toxicity are prone to recur. This seems to be in 
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agreement with one of the theories advanced by Richards et al.,** that the 
nodules in a multinodular goiter are in different states of activity, and as 
hyperactive nodules regress, other nodules become hyperactive. 


AGE OF PATIENTS 


Table 3 presents the age data of 1,445 cases, including 431 with nodular 
goiters and 1,014 with diffuse thyroids. Although many clinics * * * ** 
make no attempt to treat patients under the age of 40 except in special cases, 
one third (477) of our cases treated with radioactive iodine were under 
that age. Almost 40% (396 cases) of the patients with diffuse goiters 
were under the age of 40, as were almost 20% (81 cases) of those with 
nodular thyroids. 

The age distribution of our multinodular goiters agrees with previously 
published observations that nodular goiters occur in an age group older 


TABLE 3 
Age of Patients 


Diffuse Goiters 


Nodular Goiters 


Percentage 


Percentage Number 


Number 


than that for diffuse glands. More than half of the nodular glands were 
found in patients between the ages of 50 and 70, while more than half of 
the diffuse goiters occurred in the 30- to 50-year age group. Half of the 
51 substernal goiters occurred between the ages of 60 and 70, and two thirds 
in the 60- to 80-year age group. There was no significant difference in 
the age distribution between toxic patients with solitary nodules and those 
with multinodular thyroids. 

In 142 cases of both nodular and diffuse toxic thyroids reported by 
Rinkoff et al.’? 12 (8.5%) were under the age of 30. In our series, 204 
(14.1%) were under that age. 

In the series of 628 toxic patients reported by Clark and Rule,’ only four 
patients, all with diffuse goiters, were under the age of 20, while we have 
treated 27 patients (1.9%) below that age, four with toxic nodular goiters 
and the remainder with Graves’ disease. In all four of Clark and Rule’s 
cases and in our own, special reasons existed for the use of I**. 


Age Total in Series 

0-9 0 0.0 3 100.0 3 oe 
10-19 4 16.7 20 83.3 24 = 
20-29 28 15.8 149 84.2 177 = 
30-39 49 18.0 224 82.0 273 “= 
40-49 86 22.8 291 77.2 377 a 
50-59 109 34.8 204 65.2 313 a 
60-69 121 54.2 102 45.8 223 i. 
70-79 32 | 62.8 19 37.2 51 ates 
80-89 2 50.0 2 | 50.0 4 es 
Totals 431 | 29.8 | 1,014 | 70.2 1,445 = 
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Although the policy of Chapman and Maloof* has been to limit I** 
therapy to people over the age of 40, many exceptions were made, so that 
their series of 520 patients contains 124 (24.0%) who were 40 years or 
younger, the youngest being a 16 year old girl. 

Engstrom et al.’* reported the average age of their patients with toxic 
nodular goiter to be 65 years, compared with an average age of 38 in their 
cases with Graves’ disease. 

Bigg and Merkel* treated 20 toxic nodular goiters with I**. The 
average age of their series was about 49 years, but included were one patient 
aged 17, two in their twenties, and three between 30 and 40 years of age. 
Thus almost one third of their patients were under the age of 40. 


SEX OF THE PATIENTS 


Table 4 shows the distribution of the patients according to sex. Females 
were much more numerous than males. Seventy-five per cent of the patients 
with diffuse goiters were women, as were 82% of those with toxic nodular 
goiters. 

TABLE 4 
Sex of the Patients 


Total 


783 (75.3%) (24.7%) 


Diffuse goiter 1041 (100.0%) 
Nodular goiter 358 (82.0%) (18.0%) 436 (100.0%) 
Totals 1141 (77.5%) (225%) 1476 (100.0%) 


In three series previously reported,” * ” the sex distribution was almost 
exactly the same as in our cases, females representing 77% of the patients 
with toxic diffuse goiters, and 83% of those with toxic nodular thyroid 
glands. 


DURATION OF THE GOITER AND OF THE HYPERTHYROIDISM 
Prior TO THERAPY 


Table 5 shows the duration of the goiter prior to therapy, and the 
duration of the hyperthyroidism before the patient was treated. 

Patients with Graves’ disease were treated comparatively soon after they 
first noted thyroid enlargement, whereas those with nodular goiters carried 
these enlarged glands for a much longer period of time before they were 
impelled to seek medical aid. Three quarters of the patients with diffuse 
goiters sought therapy within three years after the appearance of the thyroid 
enlargement, and almost all did so within 10 years. On the other hand, 
those with nodular goiters delayed for many years before seeking treatment, 
and in an appreciable number (7.5%) the nodular goiter had existed for 
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more than 30 years before the patients were disabled enough to need any 
therapy. 

In a review of 2,000 patients with toxic nodular goiter, Plummer ob- 
served that the average period between the discovery of a mass in the thyroid 
and the onset of symptoms of hyperthyroidism was 17% years.” 

With the onset of hyperthyroidism, our patients sought aid much more 
promptly, 35 to 45% being treated in the first year after toxic symptoms 
were noted, and almost all being treated within 10 years. Those with 
nodular thyroids were almost as prompt as the patients with diffuse glands. 
Thus the patients with adenomatous goiter were disturbed almost as much 
by toxic symptoms as were those whose thyroids were diffuse in nature. 


TABLE 5 
Duration of Goiter and of Hyperthyroidism Prior to Therapy 


Goiter | Hyperthyroidism 
Years Prior to Nodular Diffuse Nodular | Diffuse 
Therapy | 
Number | Per Cent | Number | Per Cent | Number | Per Cent | Number | Per Cent 

Less than 1 59 22.1 286 41.4 1il 35.6 340 44.2 
1-2 38 14.1 138 19.9 64+ 20.5 164 21.3 
2-3 43 16.1 109 15.7 61 19.6 140 18.2 
4-5 14 49 28 9.0 6.8 
6-10 41 15.3 62 9.0 34 10.9 49 6.4 
11-15 18 6.7 21 3.0 7 2.2 12 i 
16-20 21 7.8 15 ve? 4 1.3 7 0.9 
21-25 10 3.7 5 0.7 1 0.3 4 0.5 
26-30 4 1.5 2 0.3 0 0.0 1 0.1 
More than 30 20 Ye 5 0.7 2 0.6 1 0.1 
Totals 268 100.0 692 100.0 312 100.0 770 100.0 


NUMBER OF TREATMENTS 


The method of treatment and calculation of dosage in hyperthyroid 
patients have been discussed in detail elsewhere.** In brief, a tracer dose of 
I'** is utilized to determine thyroid uptake, and the size (weight) of the 
thyroid gland is estimated clinically. The dose administered is based on 
microcuries retained per gram of estimated thyroid weight. A single dose 
calculated to deliver about 8,000 rads is given, and two to three months are 
allowed to elapse for its full therapeutic effect to become apparent before 
considering further treatment. 

The average number of treatments per patient in any given series of 
cases depends to a large extent upon the size of the initial dose. Where 
there is an attempt to get a high percentage of cures with one dose, in gen- 
eral there will be fewer total treatments and higher initial doses, but a higher 
percentage of post-therapeutic myxedema. We feel it is wiser to use smaller 
doses, to treat again and more often if necessary, and to avoid the post- 
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treatment hypothyroidism as much as is possible, except whenever prolonga- 
tion of the treatment period could seriously jeopardize the patient. 

In other series reported in the literature 2% 1% 2% it is clear 
that, at best, nodular goiter requires multiple doses of radioactive iodine to 
effect a remission of the hyperthyroidism. One-dose cures ranged from a 
high of 66% to a low of 42%, but a large number of patients had to be 
treated again and again. 

Table 6B lists the number of treatments given in 1,475 of our cases. 
About 40% of the nodular and 50% of the diffuse goiters were cured with 
a single dose of I***. Adequate doses of radioiodine were administered, 
however, to achieve a cure in every case. 

The average number of treatments per patient is listed in table 6A. The 
patients with Graves’ disease required an average of 1.9 treatments each, 


TABLE 6A 
Average Number of Treatments per Patient 
Diffuse thyroids 


Single nodules 
Multinodular goiters 
Nodular of all types 


Total for entire series 
TABLE 6B 


Total Number of Treatments 
(In per cent of total cases treated) 


Cumulative 
Total of Percentage 
Treatments Given | | Nodules nodular Nodular | Cases in for All 
| 
| 


Number of | : Single Multi- Total 


Series Treated 
| Cases 
1 dose 
2 doses 
3 doses 
4 doses 
5 or more doses 


Totals 100.0 


while those with the various types of nodular thyroids averaged 2.2 doses 
per patient. Thirty-seven patients with supposedly diffuse glands had to be 
treated five or more times each and, in retrospect, these may have been 
examples of nodular thyroids in whom the existing nodularity was concealed 
by hyperplastic internodular tissue. 

Of the patients with toxic nodular thyroids, about 40% received one dose 
of I'**, 70% received two or less treatments, and 85% received no more than 
three treatments with radioactive iodine. 

Solitary toxic nodules responded particularly well to treatment with 
radioactive iodine, only one patient of the 127 needing more than four doses. 


: 
2.2 
20 
100.0 100.0 | 100.0 | 100.0 | 
Bs 


984 


ELLER, SILVER, YOHALEM, AND SEGAL May 1960 


The average was 1.8 treatments per patient. Friedell ** noted a cure rate 
of 37.5% in 24 solitary toxic nodules with one treatment, and Blomfield and 
his group * cured five of six single toxic adenomas with one dose. 

In this series there are no patients classified as having persistent toxicity. 
In our judgment, every case of active hyperthyroidism can have the toxicity 
controlled if adequate amounts of radioactive iodine are administered.* 


DosIMETRY 


The total amount of radioiodine-I** administered to the patients to cause 
a remission in the thyrotoxicity was studied in 1,475 cases. The range of 
dosage needed to accomplish this was very wide, as has been noted by many 
other authors. The total dose ranged from 2 to 30 or more millicuries 
(mc.), and this was true for both toxic diffuse and toxic nodular goiters. 

Table 7A shows the average total amount of radioactive iodine used per 
patient, and table 7B the dose for each type of gland. The average for 


TABLE 7A 
Average Total Dose of Radioactive Iodine Administered per Patient 


Diffuse toxic thyroids 7.2 me. 


Solitary toxic nodules 7.4 me. 
Multinodular toxic goiters 10.8 me. 
Toxic nodular of all types 10.3 me. 


8.13 mc. 


Total for entire series 


TABLE 7B 


Total Dose of Radioactive Iodine Administered 
(In per cent of cases treated) 


Milheuties Multinodular Nodular All Treated 

1 0.0 0.0 0.0 0.0 0.0 0.0 

2 23 3.9 1.6 Lue 2.4 2.4 

3 8.9 13.4 4.2 6.9 8.3 10.7 

4 19.5 12.5 10.4 11.0 16.9 27.6 

5 17.0 13.4 8.8 10.1 14.9 42.5 

6 13.0 ya 8.8 8.2 11.6 54.1 

7 r Be 10.2 6.8 7.8 7.4 61.5 

8 7.0 10.2 12.7 11.8 8.5 70.0 

9 6.2 6.3 3.9 4.6 5.8 75.8 

10 ao 6.3 4.2 4.8 3.9 79.7 

11 re | 3.9 4.9 4.6 2 82.6 

12 2.4 2.4 4.2 a4 2.8 85.4 

13 2.4 1.8 87.2 

14 1.0 0.8 2.9 20 1.4 88.6 

15 1.4 2.4 1.9 2.1 1.6 90.2 

16-20 2.4 5.9 4.3 94.5 

21-29 PR 1.6 8.4 6.6 3.4 97.9 

30 or more 0.9 0.8 6.5 5.0 ye 100.0 
Totals 100.0 100.0 100.0 100.0 100.0 


| 
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TABLE 8A 


Total Dosage of I'*! in Toxic Nodular Goiter 
(Chapman and Maloof? ) 


Number of Doses and Number 


Range of Total 
of Patients D 


osage Largest Single Dose 


Average Total Dose 


1 dose (36 cases) 12.8 me. 7.0-35.0 me. 35 me. 
2 doses (5 cases) 29.0 mc. 22.0—40.0 mc. 20 me. 
3 doses (2 cases) | 28.0 mc. 22.0-33.0 mc. 15 me. 


TABLE 8B 
Total Dose of Radioactive Iodine in Toxic Nodular Goiter 


Werner, Coelho and Quimby? Authors’ Series 


Total Dose in 
Millicuries | 


Number of Patients Per Cent Number of Patients Per Cent 


9.2 
29.3 
24.3 
12.8 


Over 25 ; 7.1 


over 1,000 patients with smooth toxic thyroids was 7.2 mc., but the average 
for over 400 patients with toxic nodular glands was only 10.3 me. Solitary 
toxic nodules were found to respond well to the radioisotope, the average 
patient with a toxic adenoma requiring only 7.4 mc. to effect a cure. Of all 
the patients with toxic nodular goiter, 20.2% were cured with 4 mc. or less, 
46.3% were cured with 7 mc. or less, and 67.5% were cured with 10 mc. or 
less. 

In view of the fact that the average weight of the toxic nodular goiters 
exceeded that of diffuse goiters by about 23%, and that the average pre- 
treatment uptake in the toxic nodular goiters was about 13% lower than in 
the diffuse goiters, it follows that the retained doses of I*** per gram of tissue 
to effect a cure in toxic diffuse and in toxic nodular goiter approximate each 
other. 

It is difficult to compare our figures on the total amount of radioactive 
iodine used with other reports in the literature, partly due to different 
methods of reporting statistics. Chapman and Maloof * charted their dosage 
according to the number of treatments given, as is shown in table 8A. Their 
average total dosage was somewhat larger than ours, but their range of total 
dosage was just as wide as in our cases. 

Table 8B shows the total dosage in millicuries in the series reported by 
Werner et al.? compared with our own. The two series are similar. Scott 
et al.” found that, with a dose of 0.24 mc. per gram of thyroid tissue, they 
had more “failures than successes,” while larger doses caused a marked 


985 
eS 0-3 7 8.5 40 
a 46 36 43.4 128 
ee 7-9 9 10.8 106 
10-14 11 13.2 77 
25 5 5 


986 ELLER, SILVER, YOHALEM, AND SEGAL May 1960 


increase in the incidence of myxedema. They produced eight cases of hypo- 
thyroidism in a total of 28 treated and evaluated toxic nodular thyroids. 

Richards et al.** found in their cases that the average dose of I’* 
required to effect a remission varied from 23.4 mc. in thyroids of less than 
50 gm. in weight to 66.2 mc. in glands that weighed over 150 gm., and the 
total average for all sizes was 37.3 mc., values considerably in excess of our 
own. 

In 31 cases not previously published, Cook et al.*° gave very large initial 
and total doses of radioactive iodine. In 21 of these cases the initial dose 
ranged from 20 to 40 mc., and the total dosage was 25 to 60 mc. In the 
remaining 10 patients, from 50 to 100 mc. were administered. They note 
that none of the 31 cases became myxedematous. In discussing this paper, 
Maloof * questioned whether such large doses should be necessary to cure 
the hyperthyroidism, since only a certain portion of the thyroid in these 
toxic nodular goiters is responsible for the hyperthyroidism, and the radi- 
ation probably is delivered maximally to this area. 

Beierwaltes and Johnson ° also presented their results according to the 
size of the gland, and while the average total amount of radioiodine ranged 
from 16 me. for the smallest glands to 47 me. for the larger ones, their 
average for 82 cases of toxic nodular goiter was 22 mc. Jaimet® used 15 
to 20 mc. for the smaller toxic multinodular glands and as much as 30 to 60 
me. for the larger ones. Rinkoff et al.’ found that toxic nodular goiters 
required one and one-half to two times as much radioiodine as did toxic 
diffuse goiters. Stone et al.’® report that their average total dose for nodular 
goiter was 11.03 mc., and for toxic diffuse glands was 8.8 mc. Williams 
and his group ** used from 4 to 36 mc., with a median of 14.7 me. Bigg 
and Merkel * averaged 11.3 mc. in curing all of their 20 toxic nodular 
goiters, and their range of dosage was 3.5 to 25.5 me. Clark et al.** re- 
ported an average total dosage of 20.5 mc., and a range of 3.0 to 140 mc. 
in their cases of toxic nodular goiter. In 16 of the 24 solitary toxic 
adenomas reported by Friedell,”* the dosage range to achieve euthyroidism 
was 5.7 to 15 mc., a rather small range. 

Gordon and Albright ** found no difference in response to I therapy 
between toxic nodular and toxic diffuse goiter. Crispell et al.”’ found little 
difference between toxic nodular and toxic diffuse goiters in the amount of 
radioactive iodine needed to effect a remission in the thyrotoxicosis. Their 
patients with toxic adenomatous glands required an average of 12.28 mc., 
while those with diffusely enlarged thyroids needed 11.48 mc. In addition, 
the two types of thyroids took almost an equal number of doses of the radio- 
isotope to cure the thyrotoxicosis. 

Nicholson et al.’® reported that there was no significant difference 
between the dose of radioactive iodine required to relieve the hyperthyroidism 
in a toxic nodular goiter and that required in a toxic diffuse gland, when the 
dose is expressed in microcuries delivered to the gland per gram of thyroid 
weight. 
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It is clear that the average total amount of radioactive iodine used by 
different workers to effect a remission in the hyperthyroidism of toxic 
nodular goiter varies very widely. Larsson * states that, because the dis- 
tribution of radioactive iodine is much less homogeneous in nodular than in 
diffuse goiters, higher dosages may be given in toxic nodular goiter without 
too great a risk of permanent hypothyroidism, as there will usually be enough 
thyroid tissue left for regeneration. 

While our results also show that toxic nodular goiter requires more 
administered radioiodine than does toxic diffuse goiter to effect a remission, 
the difference is not so marked as in many of the other reports in the 
literature. 

Crispell and his group * reported five patients with huge toxic nodular 
goiters who were rendered euthyroid with radioactive iodine prior to being 
operated upon. In one case, an adenoma measuring 7 by 5.5 by 4.5 cm. 
was removed, in another 550 gm. of thyroid tissue were removed, and 370 
gm. of thyroid were removed in a third. The other two goiters were also 
large. Yet all five had been rendered euthyroid prior to surgery by I** 
alone. 


RESULTS OF TREATMENT 


Table 9 records the results of treatment with radioactive iodine of 1,476 
hyperthyroid patients. Since this paper deals primarily with the effects 


of this therapy upon toxic nodular goiter, 127 cases of the original total 
series of 1,603 patients have not been included because data were not avail- 
able as to the gross clinical structure of the patients’ thyroid glands. 

Of the 1,476 patients considered in this paper, final evaluation after 
treatment was made in 1,308 cases. The final result of treatment could not 
be ascertained in the remaining 168 patients for the variety of reasons listed 
in table 9. Recurrences of toxicity, which will be considered later, are here 
included in the euthyroid group. We did not consider toxicity to be re- 
current unless the patient had first been rendered euthyroid for at least six 
months. 

The 12 cases of recurrent disease that occurred after 1’** therapy were 
re-treated and became euthyroid. There were no patients whose disease 
was not controlled with I’** alone in the entire series. Since this series was 
completed we have observed two cases of toxic nodular goiter in whom, 
following the first I’** treatment, toxicity persisted with so low a level of 
uptake that we discontinued treatment with I’** and subjected the patients to 
subtotal thyroidectomy to avoid excessive general body irradiation from the 
large doses that would have had to be administered to provide a significant 
retained dose. 

Table 9 shows that about 92% of the evaluated cases of toxic nodular 
goiter became euthyroid under treatment with radioactive iodine, and 7.8% 
developed permanent myxedema, and these percentages were almost identical 
for diffuse toxic glands. There was slightly more permanent myxedema 
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when solitary toxic nodules were treated (10.7% ), but none with substernal 
thyroids. 

The high rate of cure without myxedema (929%) is equal in both toxic 
diffuse and toxic nodular goiter. The average number of treatments per 
patient (table 6A) is only slightly higher in the nodular group, and the 
average amount of administered radioactive iodine needed to render the 
patient euthyroid is 43% higher in toxic nodular than in toxic diffuse 
goiter (table 7A). 

These statistics contradict sharply the often published statements that 
toxic nodular goiter is more difficult to cure, that radioactive iodine is not 
uniformly effective, that the results are unpredictable, and that, despite very 
large doses of radioiodine, the cure rate is low. Seed and Jaffe® state: 
“The toxic nodular goiter, because of its greater size and lesser ability to 


TABLE 9 
Final Evaluation 
(Authors’ Series) 
Nodular Glands 


Diffuse Glands 


Total number of cases in series 436 1,040 
Cases not evaluated 52 116 
No data 0 7 
Lost to follow-up before 
treatment completed 4 9 
Lost to follow-up before 
evaluation completed 32 80 
Still under treatment 0 3 
Total number of cases evaluated 384 924 
Euthyroid 354 (92.2%) 854 (92.4%) 
Permanent myxedema 30 (7.8%) 70 (7.6%) 


Deaths 
Euthyroid 6 
Not evaluated 16 


17 


pick up iodine, is less amenable to I*** therapy; as a result, not only is hypo- 
thyroidism less frequent, but so are the cures.” The results of treatment 
of toxic nodular goiter with radioactive iodine reported in other series are 
shown in table 10. 

Of a total of 34 patients with solitary toxic nodules reported in three 
separate series,’ *? none became hypothyroid after I’* treatment, com- 
pared with our 10.7% in 127 such cases. Of our treated patients with 
solitary toxic nodules in whom final evaluation was completed, all were 
brought to either a euthyroid or a hypothyroid state. None showed per- 
sistent toxicity. 

Forty of the 51 patients with substernal goiters were available for 
evaluation. All were rendered euthyroid, and none was made myx- 
edematous. 

Despite the previously mentioned resistance of toxic nodular goiter to 
post-therapeutic myxedema, such cases do occur. In this series there were 
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30 cases (7.8% ) with toxic nodular thyroids who were permanently hypo- 
thyroid after I’ therapy, compared to 70 cases (7.6%) with toxic diffuse 
goiter. 

One of the largest thyroids treated by us occurred in a 65 year old 
female who had previously been treated with propylthiouracil. This multi- 
nodular gland weighed 300 gm., and there was definite tracheal pressure. 
This patient received a total of 36 mc. in three treatments, and was followed 
for over four years thereafter. The thyroid shrank to a final weight of 
about 100 gm., and many nodules could be felt. The pressure symptoms 
were markedly decreased. She became permanently myxedematous, and 


TABLE 10 
Results of Treatment of Toxic Nodular Goiter with Radioactive Iodine 


Reference 


Authors’ Series 
Clark and Rule! 
Werner, Coelho and Quimby? 
Larsson‘ 
Beierwaltes and Johnson® 


McCullagh and Richards® 
Seed and Jaffe* 
Rinkoff et 

Jaimet® 

Chapman and Maloof? 
Scott et 

Blomfield et al." 
Hamwi and Goldberg” 
Friedell” 

Crispell et al.'* 

Bigg and Merkel 
Beck and Hobbs!’ 


Total Cases 


Euthyroid 


Hypothyroid 


48 
47 (34 eval.) 
43 


35 (28 eval.) 
34 


354 (92% 
201 (88%) 
83 (91%) 
65 (76%) 
58 (71%) 


60 (77%) 
31 (567%) 
34 (100.0%) 


14 (78%) 


30 (7.8%) 

28 (12.0%) 

9 (9.8%) 

4 (4.7%) 

6 (10.0%) 
(Temp. & Perm. 


0 
2 (3.6%) 
1 (2.1%) 


0 

8 (29%) 
1 (2.9%) 
2 (7.1%) 
1 


(8.5%) 
(5.0%) 


is maintained at present in a euthyroid state with 2 gr. of desiccated thyroid 
per day. 
RECURRENCES OF TOXICITY 


We define recurrence of toxicity as hyperthyroidism found in a patient 
previously treated with radioactive iodine for thyrotoxicosis and well for 
at least six months without therapy. Recurrence of toxicity probably is a 
function of the length of follow-up. The longer the period of observation 
after treatment, the higher will be the rate of recurrence. Our cases were 
followed for from one to 10 years after treatment. 

There were only 12 recurrences of toxicity in the entire series. Seven 
(0.7%) of the patients had diffuse goiters and one (0.8%) had a single 
nodule; the remaining four (1.3%) were patients with multinodular thyroid 
glands. All were successfully treated again with radioiodine alone and 
became euthyroid. 

In other series, of 24 solitary nodules * three developed recurring single 


4 
384 
229 
82 
78 
55 
31 (72%) 
or 
31 (91%) 
28 24 ? 
24 24 (100.0%) 
as 24 21 (87%) 
20 
18 
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toxic adenomas. In Chapman and Maloof’s cases,* one patient with a large 
toxic nodular goiter developed recurrent hyperthyroidism four years after 
therapy. In the series reported by Blomfield et al.,’* of 28 toxic nodular 
goiters, two developed recurrent toxicity. They became euthyroid again 
after a second dose, and have remained euthyroid since. Werner et al.’ 
had one recurrence in 92 cases, two years after therapy. Clark and Rule’ 
had one recurrence in 229 toxic nodular goiters, this occurring five years 
after successful treatment of the patient’s hyperthyroidism with I***. 


Post-THERAPEUTIC HyPoTHYROIDISM 


Despite many statements to the contrary, myxedema, both temporary 
and permanent, does occur following the treatment of toxic nodular goiter 
with radioactive iodine. 

Table 10 summarizes 16 previous reports covering a total of 943 patients 
with toxic nodular goiter treated with radioiodine by other authors. Post- 
therapeutic hypothyroidism was recorded in a total of 64 patients (6.8%), 
most of them presumably permanently myxedematous. Thirty of our pa- 
tients with toxic adenomatous goiter (7.8%) were permanently myx- 


11 
Post-therapeutic Hypothyroidism 
(Authors’ Series) 


TABLE 


Multinodular 


Diffuse Goiters Solitary Nodules Thyroids 
Permanent myxedema 70 (7.6%) 12 (10.7%) 18 (7.2%) 
Temporary myxedema 78 (8.5%) 3 (2.7%) 16 (5.9%) 


edematous after treatment. Nineteen additional patients (4.9% ) with toxic 
nodular goiter developed a transient hypothyroidism after treatment with 

In our patients with toxic diffuse goiters, 70 (7.6%) developed a 
permanent myxedema and 78 (8.5%) became temporarily hypothyroid 
before finally reaching a euthyroid state. We therefore had a total of 100 
patients permanently myxedematous and 97 temporarily so in a total series 
of 1,308 evaluated cases. This includes patients treated early in our ex- 
perience, and patients with thyrocardiac disease who were often deliberately 
overtreated. Our present incidence of myxedema in all types of hyper- 
thyroidism does not exceed 4%. 

Clark and Rule? reported 28 patients (12.0% ) with toxic nodular goiter 
who became hypothyroid after treatment with I’**. In this percentage they 
included mild cases, temporary myxedema, and some patients who were 
rendered hypothyroid deliberately to improve their cardiac status. If these 
had been excluded, their incidence of post-treatment myxedema would have 
been much lower. Nine patients of Werner et al.* became hypothyroid after 
treatment with radioiodine in a series of 92 patients with toxic adenomatous 
thyroids. 
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WEIGHT OF THE THYROID GLAND 


The weight of the thyroid gland as estimated clinically is one of the basic 
factors considered when arriving at a treatment dose of radioactive iodine. 
Attempts have been made to judge the gland weight more accurately by the 
use of mechanical and technical procedures, such as scanning with the scintil- 
lation counter after a tracer dose of radioiodine, the use of air insufflation 
methods,” etc., but most clinics estimate the weight of the thyroid by palpa- 
tion of the neck. There is no doubt that the error involved in the clinical 
method is very large, and this may account for some of the variations in 
dosage of I*** reported by different groups. 

Adequate data concerning the weight of the thyroid gland before treat- 
ment were recorded in a total of 1,424 cases—397 with toxic noduiar glands 
and 1,027 with toxic diffuse goiters. Thyroid glands which could not be 
felt were recorded as being less than 30 gm. in weight, as were those in the 
postoperative group, unless large amounts of thyroid tissue could be felt. 

In general, hyperthyroidism is not associated with a greatly enlarged 
thyroid gland. Of the glands of the entire 1,400 cases under consideration 
here, almost half weighed 40 gm. or less, and almost three quarters were 
estimated to weigh under 50 gm. However, the diffuse goiters were con- 
siderably smaller than the toxic multinodular thyroids. In a series of 173 
adenomatous goiters removed surgically, Johnson *° found that the average 
weight of the thyroid gland was about the same in 58 goiters without hyper- 
thyroidism as in 115 with thyrotoxicosis. Thus he concluded: “The 
presence of hyperthyroidism does not greatly increase the average weight 
of adenomatous goiters.” 

Of the 36 patients who had thyroids over 110 gm. in weight, almost 
60% were thought to have multinodular glands, but about 40% of the 
thyroids were diffuse in nature. The largest thyroid glands were found in 
patients with substernal goiters, almost 20% of which were estimated to 
weigh over 110 gm. Nevertheless, all patients with substernal thyroids 
were brought to a euthyroid state, and pressure symptoms were not ex- 
acerbated. 

In patients with solitary thyroid nodules, the weight of the thyroid gland 
showed a distribution almost identical to that observed in Graves’ disease. 
Of the 10 solitary hyperfunctioning adenomas reported by Cope et al.,*’ 
seven weighed 40 gm. or less, and the remaining three weighed over 130 gm. 
each. 

There is a tremendous variation in the weight of the thyroid gland re- 
ported by different investigators. In the cases reported by Werner et al.,’ 
the distribution of thyroid weight was similar to that in our series. Seed 
and Jaffe * gave 70 gm. as the average estimated weight of the thyroid in 
their patients; Clark et al.*’ calculated the average weight of 180 nodular 
thyroids to be 61.7 gm., and some ranged as high as 350 gm. in weight. 
In our cases, the average weight of 397 toxic nodular thyroid glands before 
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therapy was about 53 gm. Of 82 cases reported by Beierwaltes and John- 
son,° only three patients had thyroids over 200 gm. in weight, while in 
almost half of the 37 cases reported by Richards et al.** the thyroids weighed 
more than 150 gm. Bartels *? gave the average weight of the thyroid gland 
in patients over the age of 60 as 105 gm. 

The weight of the thyroid gland was again studied after treatment with 
radioiodine had relieved the thyrotoxicosis. Adequate data were recorded 
in 1,258 patients—361 with toxic nodular thyroids and 897 with diffuse 
glands. 

There was a remarkable shrinkage in the size of the thyroid gland after 
the radioisotope therapy (table 12). Whereas only 21% of the diffuse 
glands were normal in size (less than 30 gm.) before treatment, more than 
87% were normal after treatment. The nodular thyroids also responded 
well, in that only 15% were normal in size before treatment and 70% were 
normal after adequate therapy. 


TABLE 12 


Weight of the Thyroid Gland 
(In per cent of cases with available data) 


Before Treatment After Treatment 

Less than 30 21:5 25.2 11.1 87.3 80.4 65.9 
31-40 28.7 24.4 19.0 7.8 13.9 
41-50 26.8 26.9 22.0 4.1 5.9 9.3 
51-60 10.9 13.4 13.3 0.8 
61-70 2.6 0.8 6.8 0.2 1.0 23 
71-80 4.6 Ls | 10.1 0.3 1.0 1.9 
81-90 1.2 0.8 4.0 0.1 0.0 0.4 
91-100 2.1 1.7 6.5 0.0 0.0 Be 
101-110 0.1 0.0 0.4 0.0 0.0 0.4 
More than 110 is 17 6.8 0.0 0.0 1.2 
Totals 100.0 100.0 100.0 100.0 100.0 100.0 


In the nodular group, the thyroids containing solitary toxic nodules 
responded best, I’ therapy raising the percentage of normal glands to 80% 
from a pretreatment percentage of only 25%. The toxic multinodular 
goiters did not shrink quite so much, but 65% were normal in size after 
treatment, whereas only 11% had been so recorded before treatment. After 
therapy, 55% of the substernal glands were norma! in size, although less 
than 4% had been so graded before treatment. 

Even though not all of the thyroid glands were returned to normal size, 
almost all showed considerable reduction after treatment. Half of the thy- 
roids weighed more than 40 gm. before treatment, but less than 10% did 
so after treatment. The average weight of the toxic nodular thyroids was 
53 gm. before treatment and 37 gm. after treatment. Before treatment, 36 
patients had thyroids weighing more than 110 gm., but only three were that 
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large after treatment, all of these being toxic adenomatous goiters, and one 
of the three having a substernal projection. Thus all of the very largest 
diffuse goiters, and almost all of the huge multinodular thyroids, were re- 
duced considerably in size by radioiodine therapy. 

Many clinics object to the treatment of toxic nodular goiter with radio- 
active iodine, partly on the basis that such treatment does not materially 
decrease the size of the goiter. Clark and Rule’ state that the gland is 
not particularly reduced, although the thyrotoxicosis may be controlled. 
Bartels ** felt that the size of the gland was unchanged after I’* therapy. 
In our series there was a considerable reduction in size of the gland. 

Other authors were of the opinion that, although there might be a de- 
crease in the size of the goiter, I’* treatment would not make any goiters 
disappear completely. Seed and Jaffe * stated that the goiter would become 
firmer in consistency but rarely would disappear completely. Of 19 cases 
reported in 1950 by Richards et al.,** all decreased in size but none dis- 
appeared. In 1951 McCullagh and Richards® stated that there was a 
surprising reduction in thyroid size in patients with toxic nodular goiters 
following treatment with radioactive iodine. Before therapy, the thyroid 
glands in their series of patients averaged 102 gm., with a range of 30 to 
350 gm. After radioiodine therapy the average was 54 gm., with a range 
of 20 to 150 gm. We, too, found that the very largest thyroid glands could 
be considerably reduced in size by I***. 

In none of the 43 patients with toxic adenomatous thyroids reported by 
Chapman and Maloof,’ did the goiter disappear completely after treatment 
with radioactive iodine. Of eight patients in whom there was no detectable 
regression in the size of the goiter, all but one remained hyperthyroid. 
Thus it appeared to them that some decrease in goiter size is a requisite for 
attaining a metabolic response. They further reasoned that after radio- 
active iodine therapy it is conceivable that certain nodules in a toxic nodular 
goiter might change in size, especially those nodules with hyperfunctioning 
cells. However, they say, many nodules are of long standing, and hyper- 
plasia has been replaced by necrosis, fibrosis and calcification. They would 
therefore not expect a change in size. 

Of 56 of the toxic nodular goiters reported by Beierwaltes and Johnson,° 
29 disappeared completely, 13 decreased in size, and 14 showed no change. 
In most recent years they have used I*** more and more to prepare patients 
with toxic nodular goiters for thyroidectomy. Not infrequently, when the 
patient had been made euthyroid his nodular thyroid disappeared, and no 
thyroidectomy was performed. In all 20 cases of toxic nodular goiter 
treated by Bigg and Merkel * with radioactive iodine, the thyroid gland 
was palpable before therapy, five greatly enlarged and eight moderately 
enlarged. After treatment, seven of the thyroids were not palpable at all, 
eight showed a moderate decrease in size, and four were greatly decreased in 


size. 
To repeat, in our series, 15% of the toxic nodular thyroids were less 
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than 30 gm. in weight before treatment, and 70% were of that size after 
therapy. Thus 55% of the enlarged toxic nodular glands returned to nor- 
mal size after radioiodine therapy. 

Hamwi and Goldberg ** found that solitary toxic nodules responded 
particularly well to radioactive iodine, a finding in agreement with our own. 

We found that, although substernal goiters did not reduce in size after 
I'* therapy as well as other types of nodular thyroids, there was still a 
remarkable decrease in the size of the gland with treatment. Eight of the 
patients with toxic nodular goiter reported by Beierwaltes and Johnson * had 
x-ray evidence of substernal extension of the goiter. After the thyrotoxi- 
cosis was relieved with I***, in none did the substernal goiter decrease in size 
by x-ray, or tracheal or esophageal distortion decrease, even though fre- 
quently there was a decrease in the size of the goiter visible above the thorax. 
This is contrary to our results, in that not only did the substernal thyroid 
decrease in size, but tracheal and esophageal pressure symptoms were also 
relieved remarkably by radioiodine therapy. 


PRESSURE SYMPTOMS ASSOCIATED WITH GOITER 


In this series, 31 patients (2.1% ) had pressure symptoms associated with 
their goiters. Twelve had respiratory complaints, 17 had esophageal em- 
barrassment, and two had both. The lowest incidence occurred in patients 


TABLE 13 
Pressure Symptoms Associated with Goiter 


Before Treatment | After Treatment 


Tracheal Pressure 


Per Cent Improved 


Diffuse thyroids 3 0 100.0 
Solitary nodules 1 0 100.0 
Multinodular thyroids 9 2 77.8 
Substernal goiters 3 0 100.0 
Esophageal Pressure 
Diffuse thyroids 5 0 100.0 
Solitary nodules 2 0 100.0 
Multinodular thyroids 10 1 90.0 
Substernal goiters 5 0 100.0 


with diffuse goiters, less than one in 100 having such symptoms. The 
highest incidence was associated with substernal goiters, almost one seventh 
of the patients with intrathoracic thyroids offering complaints due to pres- 
sure of the gland. 

After adequate radioactive iodine therapy for hyperthyroidism, pressure 
symptoms in all but two of the patients either disappeared completely, were 
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improved, or were not sufficiently marked to occasion any further remarks 
upon the clinical records. Both of the patients in whom pressure symptoms 
continued after treatment had multinodular thyroid glands. One com- 
plained of tracheal and esophageal symptoms, and the other only of res- 
piratory difficulty. Of the seven patients with substernal thyroids who 
presented pressure symptoms, five were relieved and two improved. 

Thus the presence of pressure symptoms does not necessarily mean that 
radioactive iodine must be dispensed with in favor of surgery, since a large 
percentage of patients can be either cured or partially relieved of these 
complaints. 


FATE OF THE NODULES 


Table 14 shows the fate of the thyroid nodules after I’** therapy in pa- 
tients with toxic nodular goiter. In more than half of the cases the nodules 
disappeared completely, and in an additional quarter of the cases the nodules 
were noted to be smaller in size after treatment. This hardly agrees with 


TABLE 14 


Fate of the Nodules 
(In per cent) 


Fate of the Nodule Solitary Nodules Multinodular Goiter Substernal Goiter 


45.0 
30.0 
2.5 


Disappeared 
Smaller 
Unchanged 
Larger 


Totals 


other opinions, that the nodules in toxic nodular goiter do not shrink much 
after radioiodine therapy. 

In a little over 15% of the patients with nodular goiters the nodules were 
unchanged in size, and in nine patients (2% of the nodular group) the 
nodules seemed to increase in size after therapy, probably only an apparent 
change, due to shrinkage of internodular tissue. 

In two cases in whom nodules were not noted until the patients had com- 
pleted I** therapy, one patient received six and the other seven doses of 
radioactive iodine. 


CHANGES IN Bopy WEIGHT BEFORE AND AFTER RADIOACTIVE 
IoDINE THERAPY 


The loss of weight of thyrotoxic patients before treatment with radio- 
active iodine was about the same for patients with toxic nodular thyroids 
as for those with toxic diffuse thyroids (table 15A). About one third of 
the patients lost 10 pounds or less, and another third lost between 10 and 


60.9 53.7 
20.9 28.2 
17.3 $5.3 
; } 0.9 2.8 | 
| 100.0 | 100.0 | 100.0 
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TABLE 15A 


Weight Loss Prior to Therapy 
(In per cent of total cases treated) 


May 1960 


Weight Loss in Pounds Diffuse Glands Single Nodules Multinodular 

0-9 36.2 35.0 40.0 
10-19 33.8 35.0 24.7 
20-29 16.1 15.0 19.4 
30-39 
40-49 2.6 3.75 2.9 
50-59 1.5 1.25 0.0 
60-69 0.7 0.0 0.6 
70-79 0.4 1.25 0.6 
80-89 0.0 0.0 0.0 
90 or more 0.1 0.0 0.0 
Total 98.7 98.75 99.4 
Gain 1.3 1.25 0.6 
Totals 100.0 100.0 100.0 


20 pounds. An appreciable number (5.1%) showed a massive weight loss, 
losing from 40 to 80 pounds before appearing for treatment. 

About one patient in 100 gained weight while thyrotoxic. Eleven of the 
entire series did so, five gaining less than 10 pounds, and four gaining 
between 10 and 20 pounds each. The other two gained even more weight 
while hyperthyroid. 

Adequate information was recorded in 1,169 cases to demonstrate the 
changes in body weight after treatment. The improvement in weight was 
about the same for patients with diffuse as for those with nodular toxic 


TABLE 15B 


Weight Gain or Loss after I'** Therapy 
(In per cent of total cases treated) 


Diffuse Glands Multinodular 


Weight Gain in Pounds Single Nodules 


0-9 


10-19 36.1 30.7 34.6 
20-29 15.1 9.9 14.8 
30-39 6.5 7.9 5.9 
4049 2.4 1.0 
50-59 0.2 1.0 0.0 
60-69 0.4 0.0 0.0 
70-79 0.0 1.0 0.0 
Total gain 5.2 9.1 Jz 


Weight Loss 


0-9 3 
10-19 0 
20-29 0. 
30-39 0. 
4 

00 


Total loss 


Grand Total 


| 

$$ 
6 4.9 4.7 4 
6 4.0 1.3 a 
4 2.0 0.4 a 
2 0.0 0.4 ae 

8 10.9 6.8 
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goiters (table 15B). One third of the patients gained 10 pounds or less, 
and another third gained between 10 and 20 pounds. Only seven patients 
(less than 1% ) showed a massive weight gain, that is, more than 50 pounds. 

Sixty-seven patients (5.7%) showed a loss of weight after successful 
treatment with I**. Forty-six lost less than 10 pounds, but 21 patients had 
lost from 10 to 40 pounds by the time the treatment was completed. This 
phenomenon occurred with all types of glands, but in some cases was due 
to the loss of edema fluid in thyrocardiacs, and to deliberate weight loss by 
dieting. 


EXCRETION AND UPTAKE OF RADIOACTIVE IODINE 


For most of the 10-year period covered by this report, tracer studies 
included only the excretion rate of I. In the last few years the thyroidal 
uptake of radioactive iodine was determined by direct measurement over the 
thyroid gland. As a result, excretion rates are recorded for 885 patients, 
and thyroidal uptake studies were done in only 397 cases before treatment. 

In the determination of the excretion, a known tracer dose of I*** was 
administered to the patient orally. The urine passed in the next 24 hours 
was collected and the total amount of radioiodine in the specimen determined. 

Since the entire group of patients was hyperthyroid, most of the radio- 
active iodine was retained in the largest percentage of cases (table 16A). 
However, in an appreciable number of patients a large amount of the tracer 
dose was excreted. There was only a moderate difference between the 
excretion rates of the patients with toxic diffuse goiters and those with toxic 
nodular thyroids. The patients with smooth thyroids excreted somewhat 
less of the tracer dose than did those with nodular thyroids. 


TABLE 16A 


Excretion of I at 24 Hours 
(In per cent of total cases treated) 


pia Before Treatment After Treatment 


Excretion in 
Per Cent of Tracer 
Dose Given 


Diffuse Single Multi- Diffuse Single Multi- 


Goiters Nodules | nodular Goiters Nodules | nodular Totals 


0-9 22.4 
10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80-89 
90-99 
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TABLE 16B 


Uptake of I'' at 24 Hours 
(In per cent of total cases treated) 


pa | Before Treatment | After Treatment 

Diffus Singl Multi- Diffus Single | Mul 
Goiter | Nodules Totals | | Totals 
0-9 0.0 | 00 | 00 | oo | 53 | 3.7 25 | 46 
10-19 0.0 0.0 1.5 0.3 11.9 7.4 9.9 11.2 
i 20-29 A 5.0 1.5 i 16.2 14.8 17.3 16.3 
‘ 30-39 1.6 0.0 8.7 2.8 18.2 29.7 30.8 21:5 
i 40-49 4.6 5.0 0.0 3.8 19.3 pT 13.6 18.3 
dl 50-59 ee 30.0 18.8 8.8 11.6 14.8 9.9 11.5 
| 60-69 18.2 20.0 21.8 18.9 8.6 a 12.3 9.1 
70-79 18.5 20.0 18.8 18.6 4.6 
80-89 26.3 5.0 18.8 23.9 2.3 0.0 0.0 re 
90-99 24.3 15.0 10.1 21.4 1.3 0.0 1 4 
Totals 100.0 100.0 100.0 100.0 100.0 100.0 | 100.0 100.0 

Less than 60% ay 40.0 30.5 17.2 82.5 92.6 | 84.0 83.4 

More than 60% | 87.3 60.0 69.5 82.8 17.5 | 7.4 | 16.0 | 16.6 


The uptake of I’* in all of the hyperthyroid patients was high, but seven 
patients had uptakes of less than 30% before treatment (table 16B). All of 
these patients were clinically hyperthyroid, and other parameters of thyroid 
function were consistent with hyperthyroidism. It is likely that these 
patients had received medications which suppressed their uptakes but were 
unaware of that fact. The ability of toxic nodular thyroids to pick up 
radioactive iodine was moderately less than that of toxic diffuse goiters. 
Our results are therefore in agreement with those of other authors, who also 
found toxic nodular glands less able to pick up I’* than were toxic diffuse 
goiters. McConahey et al.** did uptake and excretion studies on cases of 
toxic adenomatous goiter and found the results very irregular. These tests 
were of less use than in the diagnosis of toxic diffuse goiter, because with 
toxic nodular goiter too many patients fell within the normal range. 

When a toxic nodular thyroid gland had a diminished avidity for radio- 
active iodine, some clinics withheld treatment, whereas we administered the 
isotope when the patient appeared clinically to be thyrotoxic, and other 
studies confirmed the diagnosis of hyperthyroidism. 

After treatment with radioactive iodine, excretion studies were repeated 
in only 154 cases, but thyroidal uptake studies were made in 410 patients. 
This represents the changed method of studying the patients, as uptakes 
replaced excretion measurements in the later years. 

In general, treatment with radioactive iodine resulted in an increased 
excretion of a tracer dose of I***. However, in one third of the patients, 
less than 30% of a tracer dose of I*** was excreted in 24 hours. There was 
little difference between the results found in toxic diffuse goiters and in toxic 
nodular thyroids (table 16A). 
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The uptake studies after treatment were more revealing. After hyper- 
thyroidism had been relieved by radioiodine administration, the thyroidal 
uptake of a tracer dose was sharply reduced (table 16B). In only 7.5% of 
the more than 400 post-treatment uptakes recorded did the thyroid retain 
over 70% of a tracer dose. There were no sharp differences between toxic 
nodular and toxic diffuse glands, nor was there much variation among the 
different types of gland within the nodular group. 

The 31 patients reported by Cook et al.” had remarkably low uptakes of 
I'* after treatment of toxic nodular goiter with radioactive iodine. Skillern,** 
in discussing this paper, stated that the authors had no adequate explanation 
for these very low post-treatment uptakes. Even with very low uptakes 
during therapy, some of these patients remained hyperthyroid, the diagnosis 
of persistent hyperthyroidism being based on clinical evidence and studies 
of basal metabolic rates. 

In summary, an untreated patient with Graves’ disease will excrete 
somewhat less and retain somewhat more of a tracer dose of I** than will 
the patient with toxic nodular goiter. When the hyperthyroidism has been 
relieved with radioiodine, patients with nodular and those with diffuse 
thyroids will retain and excrete a tracer dose of I** in about the same degree. 
However, we found that excretion and uptake studies are not absolutely 
diagnostic, in that “some patients who were unequivocal clinical examples 
of active hyperthyroidism gave excretion values that were not consistent 
with the clinical diagnosis. The same difficulty was encountered when the 


uptake of I’* by the thyroid was studied.” “* This applied particularly to 
the diagnosis of toxic nodular goiter. As a further refinement of the diag- 
nostic use of I*** in untreated cases, we have recommended * the determina- 
tion of the plasma protein-bound-I**. 


Eye SIGNS 

Hamwi and Goldberg * state that “in the presence of exophthalmos, dif- 
fuse thyrotoxicosis may be presumed to exist, even without the use of 
differential scanning technics. Exophthalmos rarely, if ever, occurs in 
nodular goiter.”” Dobyns,” too, makes the statement that exophthalmos 
i$ very rarely seen in patients with toxic nodular goiter. He quotes Plum- 
mier as having recognized that Graves’ disease can exist within a nodular 
goiter. The implication is that thyrotoxic patients with nodular goiter and 
exophthalmos actually have Graves’ disease associated with a nontoxic 
nodular thyroid gland. 

_ This has not been the experience of other authors. Six per cent of the 
patients with toxic nodular goiter reported by Beierwaltes and Johnson ° 
had malignant or progressive exophthalmos. Werner et al.” had 10 patients 
with ophthalmopathy before treatment in their series of 92 patients with 
toxic nodular goiter. Of the 14 patients with toxic multinodular goiter 
reported by Beck and Hobbs,’* three had exophthalmos before treatment. 
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In 10 hyperfunctioning solitary adenomas of the thyroid reported by Cope 
et al.,** eye signs were noted in five; all five showed lid lag, two had a stare, 
and one patient had a questionable exophthalmos. 

In our series, analysis of 1,445 cases for whom pertinent data were 
recorded showed that more than 40% of the entire series presented one or 
more abnormal eye manifestations (table 17). This was more frequently 
noted with toxic diffuse goiter, eye abnormalities appearing in almost half 
of the cases, but even in toxic nodular goiter, abnormal eye signs were noted 
in more than one quarter of the patients. 

The most common abnormal eye manifestation noted was exophthalmos. 
Thirty-two per cent of the patients with Graves’ disease showed bulging 
of the eyeball in some degree, but so did 18% of the more than 400 toxic 
patients with nodular thyroids. Thus exophthalmos is by no means a rarity 
in toxic nodular goiter. In the nodular group, there was a tendency for 


TABLE 17 
Eye Manifestations 
(Per cent of total cases in parentheses) 


| Before Treatment After Treatment 
Eye Manifestation 
Normaleyes «(648 G48.) (S44 (53.3) | 80 (66.1) |224 (74.2) |966 (75.8) |658 (73.2) | 71 (68.2) | 237 (88.8) 


Abnormal eyes 596 (41.3) |477 (46.7) | 41 (33.9) | 78 (25.8) |302 (24.2) |239 (26.8) | 33 (31.8) 30 (11.2) 
Total exoph- 

thalmos 405 (28.0) |327 (32.1) | 28 (23.1) | 50 (16.6) |233 (18.4) |182 (20.3) | 22 (21.2) 29 (10.9) 

1 Plus 197 (13.6) |160 (15.7) | 16 (13.2) | 21 (7.0) [132 (10.5) |111 (12.4) | 10 (9.6) 11 (4,1) 

2 Plus 140 (9.7) {113 (11.1) 9 (7.4) 118 (6.0) | 74 (5.8) | 53 (5.9) 9 (8.7) 12 (4.5) 

3 Plus 59 (4.1) | 46 (4.5) 2 (1.7) | 11 (3.6) | 19 (1.5) | 14 (1.6) 0 (0.0) 5 (1.9) 

4 Plus 9 (0.6)| 8 (0.8)}] 1 (0.8) (0.0)| 8 (06)| 4 (0.4)} 3 (2.9) 1 (0.4) 

Lid signs 374 (25.8) |302 (29.6) | 25 (20.7) | 47 (15.5) |130 (10.2) [105 (11.7) | 9 (8.7) 16 (6.0) 

Muscle weakness 53 (3.7) | 40 (3.9) 6 (5.0) 7 (2.3)] 13 (1.0) 9 (1.0) 2 (1.9) 2 (0.8) 

Corneal ulcer 2 (0.1) 1 (0.1) 1 (0.8) 0 (0.0) 1 (0.1) 0 (0.0) 1 (1.0) 0 (0.0) 


exophthalmos to be more commonly associated with solitary toxic nodules 
than with multinodular toxic thyroids. 

The next most common eye manifestation was abnormal lid sign, almost 
30% of the patients with toxic diffuse goiters showing this sign, as did 17% 
of those with toxic nodular thyroid glands. 

Analysis of the 405 cases with exophthalmos showed that 83% of these 
patients exhibited this sign in a mild degree, being rated as 1 plus or 2 plus. 
Seventeen per cent were in the 3 plus or 4 plus categories. Severe exoph- 
thalmos (3 plus and 4 plus) occurred in 17% of the exophthalmic patients 
with toxic diffuse goiter, in 11% of those with solitary toxic nodules, and 
in 22% of those with multinodular toxic goiter. 

Two patients in the entire series required plastic operations on the eyes, 
one with a single nodule and one with a diffuse goiter, and the latter eye was 
lost, the only one in a series of more than 400 cases of exophthalmos to 
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require enucleation. This one patient had also previously lost the other eye, 
despite a Naffziger type of operation. 

Corneal ulceration was a rarity, being noted in only two cases. 

There is very little information in the literature about the effect of 
radioiodine treatment of hyperthyroidism upon exophthalmos associated 
with toxic nodular goiter. Beierwaltes and Johnson ® treated 330 hyper- 
thyroid patients with radioactive iodine, including 82 with toxic nodular 
goiters. After treatment, one third of the patients showed an increase in 
eyeball measurements, and one third showed a decrease. Of their 92 pa- 
tients with toxic nodular goiters, Werner et al.? reported one case of in- 
filtrative ophthalmopathy after I’** therapy, when the patient was euthyroid. 
Efskind and Cappelen “° reported a series of cases in which thyrotoxicosis 
was treated surgically. They found that postoperative exophthalmos sub- 
sided more frequently in nodular than in diffuse goiter. Of 14 cases of 
progressive exophthalmos, two were associated with nodular thyroids and 
12 were in patients with diffuse glands. 

Clark and Rule’ reported a series of 628 thyrotoxic patients treated with 
radioiodine, including 229 with toxic nodular thyroids. In the entire series, 
there were 189 patients with exophthalmos. After treatment, in 159 cases 
there were sufficient data for evaluation. In 31% there was complete 
regression of the exophthalmos, and improvement in 55% more. There 
was no change in 10% of the patients, and one got worse after treatment. 
Five patients developed exophthalmos for the first time after a therapeutic 
response had been obtained. The five cases of post-therapeutic exophthal- 
mos developed six weeks to 17 months after the administration of I". They 
thought that somewhat better results may be obtained if all patients with 
exophthalmos who are treated with radioiodine are given desiccated thyroid 
three to four weeks after the administration of the isotope, to insure against 
the development of hypothyroidism. 

Post-treatment data were recorded in 1,268 of our patients. After the 
hyperthyroidism was relieved by treatment with radioactive iodine, there 
was a considerable improvement in the abnormal eye manifestations. The 
percentage of normal eyes was raised from 74% to 88% in patients with 
toxic multinodular thyroids, and from 53% to 73% in those with toxic 
diffuse goiters, but only slight improvement was noted with solitary toxic 
nodules (table 17). 

Eye muscle weakness was seen in about 3% of the patients with toxic 
nodular goiter before treatment, and in about 1% after treatment. In the 
patients with toxic diffuse thyroids, the results were essentially similar. 
After [’* therapy, lid signs cleared in more than half of the patients showing 
this eye manifestation, regardless of the type of thyroid the patient had. 

The relief of exophthalmos was not spectacular. Whereas 16.6% of 
the patients with toxic multinodular thyroids showed protruding eyes before 
treatment, almost 11% still had this sign after adequate I** therapy. The 
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results with Graves’ disease were a little better. Exophthalmos was re- 
corded in 32% of these cases before treatment, but was still present in 20% 
after radioiodine therapy. The response was poorest in patients with soli- 
tary toxic nodules. Before I’ therapy, 23% of these patients manifested 
some degree of proptosis, and 21% continued to do so after therapy. 

Before treatment with radioiodine, there were 405 patients with exoph- 
thalmos. There were 233 patients with exophthalmos after treatment. 
Therefore, in 172 cases, I’** therapy cleared the exophthalmos completely. 
Eighty-five per cent of the cases who cleared completely had toxic diffuse 
goiters. 

After treatment with radioiodine, there were still more than 180 patients 
with diffuse thyroid glands in whom exophthalmos of some degree was 
present. However, there was improvement in the group as a whole, in 
that the percentage of patients with severe exophthalmos (3 plus and 4 plus) 
was reduced by two thirds. In patients with: toxic multinodular thyroids, 
11 cases were rated as having severe exophthalmos before treatment and six 
after treatment. In the group with solitary toxic nodules, there were three 
patients with severe proptosis prior to therapy and the same number after 
treatment. 

In a few cases, there was a definite worsening of the exophthalmos after 
I’? therapy. Before treatment, one patient with a solitary toxic nodule had 
exophthalmos described as very severe (4 plus). After treatment there 
were three so recorded. In addition, of the patients with toxic multinodular 
goiter, one had 4 plus exophthalmos after treatment, whereas none had been 
so described before treatment. 


Tuyrotoxic HEART DISEASE 


Cardiovascular complications are commonly associated with hyperthy- 
roidism. The hypermetabolic state itself overburdens the circulatory system, 
even in the young and otherwise normal person. In addition, hyperthyroid- 
ism is often associated with underlying organic heart disease, particularly in 
patients with toxic nodular goiter. The extra burden imposed upon an 
already diseased cardiovascular system may be enough to throw the patient 
into congestive heart failure or some other form of cardiac insufficiency. 

The toxic thyroid state may affect the cardiovascular system in a number 
of different ways. While no consistent electrocardiographic patterns have 
been ascribed to thyrotoxicosis, a variety of changes in T waves and S-T 
segments has been described, in addition to A-V and bundle branch block.** 

Changes in cardiac rhythm are one of the most fundamental effects of 
hyperthyroidism upon the heart. Auricular fibrillation and flutter and 
simple and paroxysmal tachycardias are very common. Anginal pains are 
also frequently noted in hyperthyroidism, especially where the coronary 
circulation previously was impaired. 

Relief of the hyperthyroidism may restore the compensation of the heart, 
ameliorate chest pain, and otherwise return the cardiovascular system to a 
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level of efficiency consistent with its underlying heart disease, if any. The 
importance of recognizing thyrotoxic heart disease is therefore clear. In 
the older age groups the clinical manifestations of hyperthyroidism may no 
longer be obvious, and only the cardiac symptoms may be present. Thus 
a high index of suspicion on the part of the physician is necessary to uncover 
these hidden cases of thyrotoxicosis, especially when unexplained angina 
pectoris or auricular fibrillation is encountered, or when congestive heart 
failure or ectopic rhythms become intractable.** “° 

Maloof and Chapman * defined thyrocardiacs as those patients with “no 
evidence of organic heart disease that could be assigned to the usual classi- 
fication while toxic or euthyroid.” They admit it is difficult to state that a 
74 year old patient, classified as a thyrocardiac had no cardiovascular abnor- 
malities. In their series of 330 hyperthyroid patients treated with radio- 
active iodine, 47 had heart disease or cardiac symptoms as their chief clinical 
manifestation of departure from health. Twelve were thyrocardiacs without 
other underlying heart disease, and the remainder had various forms of 
organic heart disease associated with their thyrotoxicity. 

Surwell and Eppinger * define a thyrocardiac as one in whom angina 
pectoris or congestive failure or auricular fibrillation occurs in association 
with hyperthyroidism. They say that whether the increased thyroid func- 
tion is the sole cause of these symptoms is an academic question. What is 
important is that, were thyroid function not increased, in a considerable 


number of patients angina or cardiac failure would not develop. In this 
study, thyrocardiac disease was defined as the presence of angina pectoris, 
congestive failure, or auricular fibrillation, or any combination of these, in 
a hyperthyroid patient, whether or not there was another possible etiologic 
factor to account for the cardiac diagnosis. 


AURICULAR FIBRILLATION 


Disturbances in the rate and rhythm of the action of the heart are among 
the most frequently encountered cardiovascular manifestations of thyro- 
toxicosis, although these manifestations may not be solely the result of the 
thyrotoxic state. 

Engstrom and his group ** feel that auricular fibrillation is more a direct 
function of age and accompanying heart disease than a function of hyper- 
thyroidism, although the latter appears to be a precipitating factor. In 
Engstrom’s series, auricular fibrillation occurred in 53% of the patients 
with toxic nodular goiter, but in only 12% of those with Graves’ disease. 
They compared their results with toxic goiter against 142 patients with 
nontoxic nodular goiter, and they state that if auricular fibrillation is present 
with a nodular goiter, the odds are two-to-one that the goiter is toxic, and 
the chances are almost 100% that independent organic heart disease is 
present. 

Griswold and Keating ** reported a series of 103 thyrocardiacs in a group 
of 810 patients with hyperthyroidism. Seventy-two of the 103 showed 
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auricular fibrillation, 31 in patients with nodular goiters and 41 in those 
with diffuse glands. However, of all the thyrocardiac patients with toxic 
nodular goiter, about 70% were found to have auricular fibrillation, and the 
percentage was about the same for those with toxic diffuse goiter. Thus 
the type of gland did not seem to make too much difference. This was also 
found to be true by Efskind and Cappelen.*® In 45 patients with auricular 
fibrillation in a series of 607 operated upon for thyrotoxicosis, they found 
that nodular and diffuse goiters were represented about equally. In a series 
of 82 toxic nodular goiters reported by Beierwaltes and Johnson,° 41 were 
cardiacs and, of these, 18 had auricular fibrillation. 

In our series of 1,603 thyrotoxic patients, the type of gland was recorded 
in 1,476. Of these, cardiac rate and rhythm were noted in 1,428 cases. 
While the patients were still hyperthyroid, 85% had a regular sinus rhythm, 
13.6% had auricular fibrillation, and 1.4% showed paroxysmai tachycardia 
(table 18). Ninety-eight per cent of the entire series showed pulse rates 
in excess of 80, and four out of five toxic patients had pulse rates over 100 
per minute. 

In our series, auricular fibrillation was found to be much more common 
in patients with toxic nodular goiter than in those with toxic diffuse thyroids. 
One quarter of the nodular group had auricular fibrillation prior to treatment, 
while only 10% of the patients with diffuse glands showed this manifestation. 
Almost one third of the patients with substernal goiters showed auricular 
fibrillation. 

Furthermore, patients with auricular fibrillation tend to have higher 
ventricular rates than do those with regular sinus rhythms.” In our series, 
almost 40% of the patients with auricular fibrillation had ventricular rates 
over 130 per minute, while only 18% of those with regular sinus rhythm 
were shown to have so rapid a pulse. 

A pulse rate of less than 80 was found in 24 patients who were thyrotoxic 
before treatment. Seventeen had pulse rates between 70 and 79, and in 
seven the pulse ranged from 50 to 70. Nine of the 24 patients had toxic 
nodular goiters, and in 15 the thyroid was diffusely enlarged. 

There were only 20 cases of paroxysmal tachycardia in the entire series. 
Six with toxic nodular glands represented 1.4% of the total nodular group, 
and 14 with diffuse thyroids represented the same percentage of those with 
toxic diffuse glands. 

When thyrotoxic patients with auricular fibrillation are rendered euthy- 
roid with radioactive iodine, what will be the effect upon the fibrillation? 
Engstrom et al.** say that in no more than 25% of the cases will chronic 
auricular fibrillation revert to a sinus rhythm, but that heart failure will 
improve more frequently. Beierwaltes and Johnson® reported that 39% 
of their 18 fibrillators with toxic nodular goiter reverted to a regular sinus 
rhythm after treatment with I** had relieved the thyrotoxicosis. 

In our series of cases, adequate post-treatment data regarding cardiac 
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status were recorded in 1,263 patients—373 with toxic nodular goiters and 
890 with Graves’ disease. After the patients had been rendered euthyroid, 
only 12% of those with nodular thyroids were still fibrillating or had 
paroxysmal tachycardia, compared with over 25% before treatment. In 
addition, 10% of the patients with diffuse thyroids were fibrillating before 
therapy, while only 3.5% were still doing so afterwards. In most of the 
patients who continued to have auricular fibrillation after treatment, in- 
dependent organic heart disease was present. 

Before treatment there were 20 patients with paroxysmal tachycardia, 
whereas after therapy, there was only one, a patient with a multinodular 
goiter. 

Relieving the hyperthyroidism with radioactive iodine had a most spec- 
tacular effect upon the heart rate (table 18). There were 558 patients with 
regular rhythms and ventricular rates over 120 before treatment, but only 
11 such cases were noted after therapy with I’, nine in patients with toxic 
diffuse goiters, and two in patients with toxic multinodular goiter. Two 
thirds of the patients with regular sinus rhythm had ventricular rates over 
100 per minute before treatment, but only 5.6% had such rates after therapy. 
The rate decrease after I’* therapy was essentially similar in toxic diffuse 
and multinodular goiter and solitary toxic nodules. 

After the euthyroid status had finally been obtained, 5.6% of the patients 
still had heart rates that exceeded 100 per minute, including 45 patients with 
smooth thyroids, 20 with multinodular glands, and five with solitary nodules. 

In the patients who were still fibrillating after radioiodine treatment had 
relieved the thyrotoxicosis, the same remarkable decrease in ventricular rate 
was noted. Seventy-seven fibrillators had pulse rates over 130 before treat- 
ment, but only one had such a rate after treatment. Eighty per cent of the 
patients with auricular fibrillation had pulse rates over 100 before treatment, 
and only 13% did so afterwards. Both nodular and diffuse goiters re- 
sponded in the same manner. 


ANGINA PECTORIS AND CONGESTIVE HEART FAILURE 


Congestive heart failure and angina pectoris are symptoms prominently 
associated with hyperthyroidism, but probably only where underlying organic 
heart disease is present. Preéxisting arteriosclerotic, hypertensive or rheu- 
matic heart disease makes thyrotoxicosis more likely to precipitate symp- 
toms of failure or of angina. In rare cases the heart is otherwise normal, 
and the entire picture of decompensation or chest pain exists purely on the 
basis of the effects of hyperthyroidism on the heart. Wilson and Levine ** 
say that when angina and hyperthyroidism coexist, the “angina may be 
ameliorated or practically disappears when the thyrotoxicosis is cured, but 
careful followup studies and eventual pathologic examination will almost 
invariably show that the anginal state merely remained latent, or that the 
coronary arteries were structurally diseased.” 
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Croft and Kearns * reported a series of 55 patients with thyrocardiac 
disease. All were over 55 years of age. Their toxic cardiacs received [** 
in amounts of 8 to 30 mce., with an average of 19 mc. The patients were 
re-treated one or more times until hypothyroidism existed, as judged by a 
low basal metabolic rate and/or a low protein-bound iodine. Their results 
were very encouraging. Intractable or prolonged congestive heart failure 
disappeared within a few weeks or months, and diuretics were reduced in 
amount. Auricular fibrillation frequently reverted to a regular rhythm, and 
the patients gained weight and strength. 

Engstrom et al.** analyzed a series of 121 patients with toxic goiter— 
70 with nodular thyroids and 51 with Graves’ disease. They found that 
82% of the patients with toxic nodular goiter had associated organic heart 


TABLE 19 


Thyrocardiac Manifestations 
(Per cent of total cases in parentheses) 


Before Treatment After Treatment 


Diffuse Single Multi Total Diffuse Single Multi 
Glands Nodules | nodular = Glands  Nodules | nodular 


Angina pectoris | | 
Tota (3.9) | 6 (5.1) {14 (4.7) | 11 (0.9) 5 (0.5) | 2 (1.8) 4 (1.5 


1 Plus ; (1.0) | 0 (0.0) | 3 (1.0) | 10 (0.8) 5 (0.5) 1 (0.9) 4 (1.5) 
2 Plus 3 (2.3)| 5 (4.3) | 7 (2.3) | 

3 Plus a (0.6) 0 (0.0) 3 (1.0) 

4 Plus 2 ©. (0.0) | 1 (0.8) | 1 (0.3) | 


0 (0.0) 0 (0.0) 
0 (0.0) 0 (0.0) 


0 (0.0) (0.0) 
0 (0.0) (0.0) 


Congestive heart failure 
Total }203 (14.3) | (9.8) |23 (19.5) |81 (27.1) 
(2.5) | 1 (0.8) j14 (4.7) 5 (1.8) | 15 (1.7) 


| 

| (4.4) | (3.0) 
(3.6) |10 (8.5) |31 (10.3) | (1.4) (0.7) 

| 


(0.1) | 0 (0.0) | 1 (0.9) | 0 (0.0 


(2.3) | 8 (6.8) |20 (6.7) (0.7) | (0.1) 
(1.4) | 4 (3.4) [16 (5.4) | 6 (0.5) | 


Angina pectoris and/or 
congestive failure | | 
Total 223 (16.4) (121 ( 27 (22.9) |85 (28.4) | 65 


disease, as compared to only 21% of the cases with toxic diffuse thyroids. 
Heart failure was seven times as common with adenomatous goiters as with 
smooth thyroid glands. 

In our series of cases, congestive heart failure and angina pectoris were 
also found to be common. Over 16% of the more than 1,400 cases showed 
one or the other of these symptoms, or a combination of both (table 19). 
These cardiac symptoms were more than twice as common in toxic nodular 
as in toxic diffuse goiter. In the group of nodular thyroids, the highest 
incidence (51% ) of heart failure and angina was found in the patients with 
substernal goiters. 

Angina pectoris occurred in only 4 to 5% of the patients, regardless of 
the type of gland, and for the most part the symptoms were relatively mild. 
On the other hand, congestive heart failure was a much more common 
symptom, occurring in 10% of the patients with toxic diffuse goiter, almost 


pe) 7 (5.3) | 23 (8.4) 
1 (0.9) 9 (3.3) 
eee 2 Plus 18 3.5 $4 3 (2.7) 8 (2.9) 
3 Plus 51 (3.6) | 23 5 (1.8) 
ee 4 Plus | 34 (2.4) | 14 0 (0.0) 1 (0.4) 
} 
| } 
i : 5.0) | 32 (3.5) | 8 (7.2) 25 (9.1) 
| 
| 
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20% of those with toxic single nodules, and 27% of the patients with toxic 
multinodular goiter. In addition, the heart failure was more severe with 
toxic nodular goiter, half of the decompensated cases being rated as 3 plus 
or 4 plus, whereas only about one third of the decompensated patients with 
Graves’ disease were so deep in failure. 

When the thyrotoxicosis was relieved by treatment with radioactive 
iodine, there was a remarkable decrease in the number of patients manifesting 
both angina pectoris and congestive heart failure. Of the patients on whom 
adequate data were available, only 5% showed these two symptoms after 
treatment, compared to 16% before (table 19). 

More than two thirds of all of the patients with congestive heart failure 
were relieved of their failure completely after treatment. Of the patients 
who still showed some decompensation after I** therapy, only 15 were 
recorded as being in severe failure (3 plus and 4 plus), whereas 85 were so 
graded before treatment. The response on the part of patients with toxic 
adenomatous goiter and solitary toxic nodules was just as satisfactory as 
was that of the patients with Graves’ disease. 

On the other hand, relieving the thyrotoxicosis produced even better re- 
lief of angina pectoris that existed before radioiodine therapy. Whereas 11 
patients complained of severe chest pain (3 plus and 4 plus) before treat- 
ment, none did afterwards. Two thirds of the patients with toxic multi- 
nodular goiter and toxic solitary nodules were relieved of their chest pain, 
and the remainder exhibited the angina in a mild form. With toxic diffuse 
goiter, 34 of 39 patients were completely relieved of angina, and the re- 
maining five were disabled in only a very mild degree. 

A detailed study of patients with thyrocardiac disease in this series is in 
preparation. 


D1aBETES MELLITUS AND HYPERTHYROIDISM 


The association of diabetes mellitus and hyperthyroidism is by no means 
rare. Hyperthyroidism in nondiabetic individuals may produce glucose 
tolerance curves similar to those of patients with mild diabetes, probably 
due in part to an increased rate of absorption of glucose from the gastro- 
intestinal tract, and perhaps in part to impairment of the capacity of the 
liver to store glucose as glycogen.” 

“When hyperthyroidism develops in a case of diabetes, the decreased 
sugar tolerance already existing is further depressed and the diabetes becomes 
more severe.” ** Diabetes may first become manifest with the onset of 
hyperthyroidism, and may disappear as the hyperthyroidism is controlled. 
These are thought to be cases of latent diabetes brought to light by the 
hypermetabolism of thyrotoxicosis, rather than actually being precipitated 
by the hyperthyroidism. 

A diabetic who develops hyperthyroidism exhibits a more intense glyco- 
suria and a more labile kind of diabetes. Hypothyroidism changes the 
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diabetic state to a milder form. However, patients with diabetes and hyper- 
thyroidism do not all exhibit a similar degree of aggravation.°° 

Any new diabetic who continues to lose weight and complains of nervous- 
ness and fatigue after the diabetes has been controlled should be suspected 
of having thyrotoxicosis. A masked hyperthyroidism may, in addition, be 
one reason that a diabetic may be difficult to control.** In toxic nodular 
goiter the incidence of diabetes is three times what it is in the general popu- 
lation.*® 

When the thyrotoxicosis is controlled in a diabetic, the diabetes also 
may be ameliorated, and the daily insulin requirement may decrease sharply. 
There may be fewer fluctuations of the patient’s blood sugar, and bouts 
of ketosis may become less frequent. 

In a series of 142 toxic patients with smooth and nodular thyroids re- 
ported by Rinkoff et al.,’° there were 12 with coéxisting diabetes mellitus. 
Radioiodine therapy lessened the insulin requirements in two of the 12. In 


TABLE 20 


Diabetes Mellitus and Thyrotoxicosis 
(Per cent of total cases in parentheses) 


Before Treatment After Treatment 


Diabetes 


Mell: 
_— Diffuse | Single | Multi- | 7.4,; | Diffuse | Single | Multi- 
Glands Nodules — Glands Nodules | nodular 


| 14 (1.4) | 4 (3.4) : 18 (1.5) : A | 9 (3.6) 
9 (0.9) : : 11 (0.9) . : 4 (1.6) 
6 (0.6) 6 (0.5) 1 (0.4) 
4 (0.4) 3 3 (0.3) } 1 (0.4) 


23 (7.8) | 38 (3.2) mK d | 15 (6.0) 


Totals . 33 (3.3) 


a large series of patients operated upon for thyrotoxicosis, Efskind and 
Cappelen ** had five patients with coéxisting diabetes and thyrotoxicosis. Of 
their seven postoperative deaths, one was a diabetic. 

In our series, of the patients on whom adequate clinical data were 
available concerning the gross structure of the thyroid gland, there were 63 
(4.4% ) in whom diabetes mellitus existed in addition to hyperthyroidism 
(table 20). Thirty-three of the patients had toxic diffuse goiters, 23 had 
toxic multinodular thyroids, and seven had solitary nodules. The incidence 
in toxic adenomatous goiter was more than double that in Graves’ disease. 

After treatment with radioactive iodine, only 38 patients showed glyco- 
suria. Thus, almost 40% of the diabetics became sugar-free without in- 
sulin. Furthermore, before treatment 21 patients were listed as having 
severe diabetes (3 plus and 4 plus), whereas after treatment only nine cases 
were so recorded. The improvement was noted with all types of thyroid 
glands. 


wr 
ay 1 Plus 25 (1.7) 
a 2 Plus 17 (1.2) 
one 3 Plus 14 (1.0) 
sare 4 Plus 7 (0.5) 
7 (5.8) 
ie 
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SUMMARY AND CONCLUSIONS 


1. Four hundred thirty-six patients with toxic nodular goiter were 
treated with I’** in a total series of 1,603 hyperthyroid patients; the toxic 
nodular group included 127 patients with solitary nodules. 

2. One third of the treated patients were below the age of 40; three 
quarters of them were females. The patients with toxic nodular goiter 
were considerably older than those with toxic diffuse goiter. 

3. After the onset of hyperthyroidism, 35 to 45% of the patients were 
treated in the first year after toxic symptoms were noted, regardless of the 
type of thyroid gland involved. 

4. Ninety-two per cent of the patients with toxic nodular goiter were 
cured with radioactive iodine, and 8% were made permanently myx- 
edematous ; the percentages were identical for toxic diffuse goiter. 

5. About 40% of the nodular and 50% of the diffuse toxic thyroids 
were cured with a single dose of I***. 

6. The patients with Graves’ disease averaged 1.9 treatments each, 
while those with toxic nodular goiters averaged 2.2 treatments each. 

7. Patients with toxic nodular goiters required an average total ad- 
ministered dose of 10.3 mc. of I*** to cause a remission in the hyperthyroid- 
ism; those with Graves’ disease needed 7.2 mc. This represents the differ- 
ences in uptake and size of gland, rather than radiosensitivity. 

8. Solitary nodules in hyperthyroidism patients respond well to treat- 
ment with radioactive iodine. 

9. Substernal thyroids, even very large ones, may be treated successfully 
with radioiodine ; pressure symptoms due to goiter are not a contraindication 
to therapy. 

10. All of this series of thyrotoxic patients had their hyperthyroidism 
controlled with radioactive iodine alone. 

11. The toxic nodular goiters averaged 53 gm. in weight before treat- 
ment and 37 gm. after treatment. 

12. The ability of a toxic nodular goiter to pick up radioactive iodine 
is only moderately less than that of a toxic diffuse goiter. 

13. Thirty-two per cent of the patients with Graves’ disease and 18% 
of those with toxic nodular goiters showed exophthalmos in some degree. 

14. After treatment with radioactive iodine, eye signs improved but did 
not disappear, regardless of the type of thyroid gland the patient had. 

15. Eighty per cent of all patients had pulse rates in excess of 100 per 
minute before treatment; relieving the hyperthyroidism with I'* relieved 
almost all of the tachycardias. 

16. Auricular fibrillation was found in 25% of the patients with toxic 
nodular goiters and in 10% of those with Graves’ disease; after I’ therapy, 
one-half to three quarters of the fibrillators reverted to a regular rhythm. 

17. Before treatment with I***, one quarter of the patients with toxic 
nodular goiters showed some degree of congestive heart failure, as did 
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10% of those with Graves’ disease; after therapy, there was a marked im- 
provement in the decompensated patients. Angina pectoris also improved 
after therapy. 

18. Diabetes mellitus associated with hyperthyroidism lessened in se- 
verity when the hyperthyroidism was relieved with I'*’. 


SUMMARIO IN INTERLINGUA 


In un serie total de 1.603 patientes hyperthyroide, 436 con toxic struma nodular 
esseva tractate con I'*!, Inter istes, 137 habeva nodulos solitari. Con radio-iodo 
sol, 92% del patientes con toxic struma nodular esseva curate, e 8% esseva rendite 
permanentemente myxedematose. Le procentages esseva le mesmes pro diffuse 
struma toxic. 


Patientes con toxic struma nodular requireva al media 10,3 mc de I**! e 2,2 
tractamentos per patiente, comparate con 7,2 mc e 1,9 tractamentos in le caso de 
struma diffuse. Quando le cifras es corrigite pro le plus grande dimensiones medie 
e le plus basse acceptation medie in le caso del strumas nodular, le dosage retenite 
per gramma de glandula es grossiermente comparabile in le duo gruppos. 

Dece-octo pro cento del patientes con toxic struma nodular habeva exophthalmia. 
In le gruppo a struma diffuse, iste cifra esseva 32%. 

Fibrillation auricular esseva presente in 25% del patientes con toxic struma 
nodular e in 10% de illes con diffuse struma toxic. Iste differentia es un reflexion 
del plus alte etate medie in le prime del duo gruppos. 

Radio-iodo es efficace in le tractamento de toxic struma nodular. 
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SUBACUTE GRANULOMATOUS THYROIDITIS: 
A REVIEW * 


By Franz U. STEINBERG, M.D., F.ACP., St. Louis, Missouri 


SUBACUTE granulomatous thyroiditis has been described by many names. 
Commonly used synonyms are: giant cell thyroiditis, pseudotuberculous 
thyroiditis, acute simple thyroiditis, acute nonsuppurative thyroiditis and 
de Quervain’s thyroiditis. While the onset is acute, the disease may run 
a variable course of indefinite duration. Chronic granulomatous thyroiditis, 
which some authors have described as a separate disease entity, is but a 
long-term variant of subacute thyroiditis. 

The cause of the disease is uncertain. It must be distinguished from 
bacterial thyroiditis, which takes a very acute course, and may or may not 
lead to suppuration within the gland. 


HIsToRY 


Early observers made no clear distinction between bacterial and non- 
bacterial thyroiditis, or between thyroiditis and strumitis (the inflammation 
of a preexisting goiter nodule). Therefore, most of the early reports can- 
not be appropriately classified. Mygind* in 1895 described a case of non- 
suppurative acute thyroiditis in some detail. The first extensive study was 
made by de Quervain * in 1904. He reported six cases of nonsuppurative 
thyroiditis from his own observation, and collected 57 more from a review 
of the literature going back to 1814. Since most of these 57 cases had not 
been described in detail, it is not possible to say how many actually fell into 
the group of subacute granulomatous thyroiditis which de Quervain was 
attempting to delineate. 

Following de Quervain’s study, various authors published collections of 
cases of acute thyroiditis from their own experience and from the literature.** 
Most of these reviews failed to distinguish clearly between bacterial and 
nonbacterial thyroiditis. However, an examination of the published clinical 
material indicates that most cases seem to have been of the bacterial variety, 
even though they may not have progressed to suppuration. 

In 1935 de Quervain and Giordanengo ‘ again reviewed the literature. 
They deplored the fact that, in spite of de Quervain’s clear description pub- 
lished more than 30 years earlier, most observers were still hazy in their 
distinction between different types of acute and subacute thyroiditis. They 


* Received for publication August 10, 1959. 

From The Jewish Hospital of Saint Louis. 

Requests for reprints should be addressed to Franz U. Steinberg, M.D., The Jewish 
Hospital of Saint Louis, 216 South Kingshighway, St. Louis 10, Missouri. 
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described eight more cases from their own observation, and added 54 from 
the literature. 

An excellent review of thyroiditis in general was published by Hazard 
in 1955. Bergen ° has recently reviewed the subject of acute nonsuppurative 
thyroiditis. 

INCIDENCE 


The operative incidence varies from 0.31 to 1.7%.*"*""**° Osmond and 
Portmann ** found 93 cases (0.04% ) among the patients who registered at 
the Cleveland Clinic from 1936 to 1947. Stalker and Walther ** found sub- 
acute thyroiditis in 1.4% of all cases hospitalized for a thyroid disorder. 

Obviously, the disease is not so rare as early reports seemed to indicate. 
As the clinical entity has become better known it has been diagnosed with 
increasing frequency.’ Apparently many mild cases have been and are 
overlooked, and are misdiagnosed as respiratory infections.** 

All authors agree that the disease is more common in women than in 
men.” ***" It is a disease of maturity, and is most commonly found between 


the ages of 30 and 50. 
PATHOLOGIC ANATOMY 


The thyroid is rarely enlarged to any significant degree. In the chronic 
cases the glands may be adherent to adjacent structures.” However, the 
capsule is always intact and the outline of the gland well preserved. The 
involved areas are pale and rubbery and usually not well circumscribed. 
Fibrosis occurs to varying degrees, depending upon the duration of the dis- 
ease. Early lesions show a loss of epithelium, usually over widely scattered 
lobules. The epithelial layer, the colloid and the perifollicular space are 
infiltrated by neutrophil leukocytes, which are later replaced by mononuclear 
cells. Colloid becomes fragmented and gradually disappears. As the epi- 
thelial layer is destroyed, some of the colloid is extruded into the tissue 
spaces. At this stage, giant cells of the Langhans variety and histiocytes 
appear and produce a picture reminiscent of tuberculosis. Caseation does 
not occur.’* The accumulation of giant cells and histiocytes constitutes a 
foreign-body reaction to colloid. 

Healing is characterized by regeneration of the follicular epithelium of 
those acini which had retained intact epithelial cells. The giant cells and 
other infiltrating cells disappear. Fibrous replacement is prominent in those 
areas where destruction had reached a high degree. 

The pathologic findings have been described in detail by various ob- 
Crile correlated the clinical picture with pathologic 
studies, and showed that the pseudotuberculous thyroiditis of the pathologist 
corresponds to the subacute thyroiditis of the clinician. In 1951 Crile and 
Hazard ** extended these observations by needle biopsies. Most authors are 
of the opinion that subacute granulomatous thyroiditis is a disease entity of 
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its own and can be clearly delineated from other forms of thyroiditis. How- 
ever, de Courcy ** ** proposed that Riedel’s thyroiditis is merely a late stage 
of subacute thyroiditis. He described several cases of Riedel’s struma with 
acute onset. In his opinion, Riedel’s thyroiditis begins as a perithyroiditis 
with vascular involvement. If many blood vessels are affected, the blood 
flow becomes obstructed and the glandular tissue is replaced by fibrosis. 
While Schilling ** and Goetsch ** supported this unitarian concept, most 
observers disagree.” 


PATHOGENESIS AND ETIOLOGY 


The exact cause of this disease has not been determined. Clinically, 
subacute thyroiditis often follows upper respiratory infections, and for this 
reason most authors have assumed that it is caused by a virus.*”* How- 
ever, Frid and Wijnbladh *° emphasized that neither viral nor bacterial cul- 
tures had yielded positive results. Whatever the infectious agent, most 
authors agree that it is carried from the respiratory tract to the thyroid 
through lymph channels.*” ** 

A few cases caused by specific infectious: agents have been reported. 
Candel ** observed one case of typical subacute thyroiditis which began 10 
days after the onset of measles. Another case, presumably caused by measles, 
was reported by Demme as early as 1881 (quoted by de Quervain’*). Eylan 
et al.** reported 11 cases of subacute thyroiditis, presumably caused by the 
mumps virus. These cases were observed during a mumps epidemic in 
Israel, and in two instances mumps virus was recovered by glandular punc- 
ture. Felix-Davies * reported a case of proved mumps thyroiditis super- 
imposed on a preéxisting thyrotoxicosis. Sein ** reported one case of sub- 
acute thyroiditis associated with malaria. One case caused by cat-scratch 
fever has been reported.” 

Chesky et al.** proposed an entirely different theory of the pathogenesis 
of subacute thyroiditis. They used supravital stains and came to the con- 
clusion that the first stage in the chain of events is a chemical alteration of 
colloid. This abnormal colloid attracts macrophage cells, which invade the 
follicles. The macrophages ingest the colloid and then return to the inter- 
stitial spaces, where they disintegrate. The products of disintegration 
cause a chemical inflammation, and it is at this point that the follicular epi- 
thelium begins to show signs of damage. The authors concluded that sub- 
acute thyroiditis is a chemical inflammation, akin to lipogranuloma. 

An entirely new concept of subacute granulomatous thyroiditis has been 
developed by Witebsky and co-workers.*” *” * These authors demonstrated 
that this disease may be associated with an auto-immunization of the patient 
against his own thyroid. Antibodies against thyroid were found in a high 
proportion of cases of proved granulomatous thyroiditis. These antibodies 
usually appeared within four weeks after the onset of symptoms, and dis- 
appeared within nine months after recovery, whether spontaneous, by x-ray 
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or by medication. No antibodies were found in 14 cases of Hashimoto's 
thyroiditis. 

Fractionation showed the antigen to be tied to thyroglobulin. Animal 
experiments corroborated Witebsky’s hypothesis. If rabbits were injected 
with extracts of rabbit thyroid, antibodies appeared in the serum. At the 
same time, the thyroids of the immunized animals developed histologic 
changes analogous to the subacute granulomatous thyroiditis of man. 

These studies suggest that subacute granulomatous thyroiditis may be 
one of the various auto-immune disorders, the importance of which is now 
recognized with increasing frequency. 


I-XPERIMENTAL THYROIDITIS 


Experimental production of thyroiditis was first attempted by de 
Quervain.* He injected bacterial cultures and toxins into the thyroids of 
monkeys and dogs. Although the colloid became granular and the epi- 
thelial cells degenerated, no typical histologic picture comparable to human 
thyroiditis emerged. Olper (quoted by de Quervain and Giordanengo * ) 
injected 95% alcohol into the thyroid of a dog. This ruptured the follicles 
and caused extrusion of colloid into the tissue spaces. Eventually, giant 
cells appeared at the site of injection—obviously a tissue response to the 
colloid. 

Ferguson ** injected alcohol and ether extracts of thyroid adenomas into 
the abdominal wall of guinea pigs. The pathologic response consisted of 
formation of giant cells and proliferation of fibroblasts. From this, the 
author concluded that the histologic picture of human thyroiditis, which 
so closely resembles his experimental findings, is a tissue reaction to the 
lipoids of disintegrating colloid. 

The entire subject of experimental thyroiditis was reviewed in 1956 by 
Hellwig and Wilkinson.** They injected rats with large doses of I** and 
produced epithelial degeneration, edema and cell infiltration within 24 to 48 
hours. After a few weeks, fibrosis became predominant. Giant cell for- 
mation was not mentioned. The authors concluded from their own experi- 
ments and from their review of the literature that disruption of the follicles 
and exposure of colloid to the interstitial vascular tissue are the pathogenetic 
mechanisms of experimental and natural thyroiditis. They added that 
thyroiditis, like pancreatitis, belongs to ‘‘a group of inflammations caused by 
endogenous secretory products of specialized tissues.” 

The experimental production of thyroiditis by sensitization against 
type-specific thyroid has been discussed. 


CLINICAL FEATURES 


The onset is usually acute. The illness begins with the prodromal 
symptoms of malaise and fever. This is followed by pain in the throat and 
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neck. Frequently the pain radiates to the ears and face. The discomfort 
is accentuated by swallowing and by movements of the head. Hoarseness 
may be present. The chief physical sign is enlargement and tenderness of 
the thyroid. This may be diffuse at the outset, but usually it is localized in 
one lobe. The disease begins in the right lobe more often than in the left.* 
Migration to the other lobe is common, and this frequently occurs as the 
original lesion begins to subside. The swelling is nodular and tender to 
touch. In very acute cases, the overlying skin is red and warm. The 
patient appears to be acutely ill. The temperature can vary from low grade 
elevations to high fever. The pulse rate is high, often out of proportion to 
the temperature elevation. Symptoms and signs of hyperthyroidism are 
common in the acute stage, and are caused by excessive release of hormone 
from damaged follicles. The thyrotoxic symptoms usually occur in the more 
acute cases and subside with recovery. The course of the disease is quite 
variable. In the untreated case, the duration varies from a few weeks to 
several months. Relapses can occur after apparent recovery. Cases that 
run a chronic course are often mild; fever, pain and tenderness may be 
absent. 

Symptoms and signs may be so atypical that a needle biopsy is necessary 
to establish the diagnosis.** ** Cases that run a protracted course occa- 
sionally develop signs of hypothyroidism in the later stages. This phe- 
nomenon is presumably due to an exhaustion of thyroglobulin stores of a 
damaged gland in which hormone production is still below par. The hypo- 
thyroidism is temporary and disappears after a few months.*» *° 

In the subacute cases the enlargement of the gland presently disappears. 
In the chronic case the gland may remain enlarged and nodular. Pressure 
symptoms may occur, and Lindsay and Dailey ** have reported one case of 
tracheal obstruction. 

Permanent alterations of thyroid function are rare. Usually the hyper- 
thyroidism of the acute stage disappears as the thyroiditis subsides. _How- 
ever, Sheets ** has reported one case and Perloff *’ has reported five cases of 
true hyperthyroidism which followed subacute thyroiditis. 

Permanent hypothyroidism as a sequela is even rarer, and Barr stated 
unequivocally that no authentic cases have been reported.** McConahey 
and Keating ** stated that six out of 21 cases developed myxedema, but they 
did not mention whether this was temporary or permanent. Hendrick *” *® 
mentioned that 18 out of 22 cases of subacute thyroiditis showed signs of 
hypothyroidism six months after treatment. Most of these patients had 
been treated with radiation or surgery, and it is conceivable that the therapy 
rather than the disease was responsible for the development of myxedema. 


LABORATORY FINDINGS 


The white cell count is usually normal.** ‘* Lymphocytosis occurs in 
some cases.°” The sedimentation rate is greatly elevated.** 
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Skillern and co-workers ** have reported a normochromic normocytic anemia 
in 11 out of 66 cases. The anemia disappeared spontaneously as the thy- 
roiditis subsided. 

Stemmermann ° found an increase of the plasma alpha-2-globulin, which 
he believed to be thyroglobulin. This has been disputed by Weissman and 
Perlmutter,*? who found the protein fraction changes to be nonspecific, and 
typical of inflammation or tissue destruction, regardless of site. Skillern “* 
found a normal electrophoretic pattern in six cases. The serum colloidal 
gold curve was normal in nine out of 11 cases, in contrast to the findings in 
Hashimoto’s thyroiditis. 

The basal metabolism is moderately elevated in most cases. 
serum cholesterol is within normal limits.** °° 


10,17, 44,49 ‘The 


Most characteristic is the marked reduction of the radioactive iodine 
uptake, associated with a normal or an elevated protein-bound iodine. Rob- 
bins and associates °° found radioactive iodine uptakes of 2.3% or less in 
nine cases. Towerly ** reported radioactive iodine uptakes from zero to 7%, 
while the protein-bound iodine averaged 8.6 »g.%. The more acutely ill 
the patient, the higher the protein-bound iodine. Both tests revert to normal 
with recovery. Lindsay and Dailey *° reported one seriously ill patient with 
a protein-bound iodine as high as 27 pg.%. 

In severe cases a stage of thyroidal exhaustion may occur, manifested by 
a low protein-bound iodine in the presence of a low radioactive iodine uptake. 
During this period the patient appears to be clinically hypothyroid. In this 
stage of the disease the glandular hormone stores have become exhausted, 
while the gland has not yet resumed normal production. This phenomenon 
of transient hypothyroidism with low protein-bound iodine is not observed 
in mild cases.** *° 

Ingbar and Freinkel ** attempted to identify various fractions of circu- 
lating iodinated material by butanol extractions, protein precipitations and 
immunologic studies. They concluded that the damaged follicular epi- 
thelium releases variable quantities of iodinated proteins into the interstitial 
tissue. These products are partly broken down by proteases and peptidases 
of leukocytes. Hence, a variety of iodinated compounds with different 
chemical and physiologic characteristics enters the circulation. Not all of 
these products are metabolically active, and this may explain the discrepancy 
between a fairly high protein-bound iodine and relatively mild hyperthyroid 
symptoms. 

Marchetta and Bender *° studied one case of subacute thyroiditis with 
the scintiscanner, and found that the depression of the radioactive iodine 
uptake is diffuse over the entire gland and not localized to obvious inflam- 
matory nodules. 

Thyroid-stimulating hormone of the pituitary raises the radioactive 
iodine uptake even during the early stages.°* Robbins and co-workers °° 
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gave doses of 20 to 30 units daily for five days to patients with subacute 
thyroiditis. The radioactive iodine uptake rose in all patients, but reached 
normal values in only two out of six. Five patients improved clinically. 
Skillern and associates ** gave only four units of thyroid-stimulating hor- 
mone daily to patients with thyroiditis and found the increase in radioactive 
iodine uptake to be insignificant, whereas they obtained a considerable in- 
crease in healthy, euthyroid subjects. They concluded from these results 
that the follicular epithelium is damaged and cannot respond to normal 
thyroid-stimulating hormone, but can still react to the much larger thyroid- 
stimulating hormone dosages which Robbins employed. 

The marked depression of radioactive-iodine uptake is not well under- 
stood. Robbins and co-workers °° suggest that the low radioactive iodine 
uptake might be due to pituitary depression, caused either by the infection 
itself or by the excessive quantities of thyroid hormone which damaged 
follicles release into the circulation. On the other hand, pathologic studies 
have shown that the inflammatory process is diffuse, and it is quite con- 
ceivable that the low iodine uptake simply reflects general epithelial cell 
damage. 


The initial stage is often confused with an upper respiratory infection. 
The patient may not be aware that the pain originates in the thyroid, but 
careful palpation will usually reveal the characteristic tender nodular swelling. 
In the early phases the differential diagnosis rests between acute bacterial 
(suppurative) thyroiditis, toxic goiter and a hemorrhage into an adenoma 
or cyst. 

In bacterial thyroiditis the patient is usually more acutely ill. His 
leukocyte count may be appreciably elevated, and there may be enlargement 
of the regional lymph nodes. In toxic goiter the radioactive iodine uptake 
is elevated and the gland is not tender. An adenoma with hemorrhage may 
resemble thyroiditis by presenting an acutely painful and tender nodule. 
Here again, the differential diagnosis can be made by the radioactive iodine 
uptake test, which will be near normal in the adenoma, whereas it is pro- 
foundly depressed in subacute thyroiditis. 

In the later stages of the more chronic cases, the differential diagnosis 
must consider nodular goiter, adenoma, other types of thyroiditis, and 
carcinoma. Since the chronic state of granulomatous thyroiditis may present 
no typical clinical or laboratory findings, the diagnosis must at times be 
made by surgical means. Crile and co-workers *”’°* recommended biopsy 
with the Silverman needle, whereas Lindsay and Dailey *® prefer direct 
surgical exploration. Crile and Fisher ** have reported two cases of simul- 
taneous occurrence of thyroiditis and carcinoma. In both cases, surgical 
and needle biopsy specimens showed only thyroiditis, while surgical ex- 
ploration uncovered a diffuse cancerous infiltration of the gland. 
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TREATMENT 


Subacute thyroiditis is a self-limited disease. If no treatment is given, 
recovery will still be complete in most instances. The only exceptions are 
those cases that run a chronic course and may retain an enlarged and nodular 
gland. Treatment objective is therefore to shorten the natural course of 
the disease and hasten recovery. 

X-ray therapy in moderate doses has been recommended.’* 
Crile and Rumsey ™ treated 35 patients by this method, and 14 obtained 
relief within one week. Ingbar and Freinkel ** reported that under radio- 
therapy the serum protein-bound iodine fractions reverted to a normal pat- 
tern within four weeks. Six patients had recurrences and had to be treated 
again. Doses in excess of 1,500 r are not recommended because they might 
cause fibrosis. On the other hand, Marshall et al.** advise against radiation 
therapy because it might cause fibrosis, and Stalker and Walther ** and 
Teitelman and Rosenberg ® found it ineffective in a small series of cases. 
Antithyroid drugs have been recommended by some observers,®’ 
but have been described as ineffective by others.** °° They seem to have 
fallen into disuse during the last few years. 

Adrenocortical steroids and corticotropin are the most effective means 
of shortening the course of the disease, and numerous case reports have 

60, 66-79 The recommended dosage 
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varies in different reports, but most observers recommend an initial dosage 
of 200 mg. of cortisone, or equivalent amounts of other steroids. If the dose 
is diminished too quickly or therapy discontinued too soon, a relapse may 
occur. Resumption of treatment usually produces good results. This 
method of treatment has only a few dissenters. Hendrick **'® found steroids 
to be ineffective, and recommended x-ray therapy or surgery. The mechan- 
ism of steroid action is probably a nonspecific suppression of the inflam- 
matory process. Laboratory data are difficult to evaluate, since steroids 
by themselves lower the radioactive iodine uptake and the protein-bound 
iodine.*® According to Ingbar and Freinkel,** the protein-bound iodine 
fraction pattern is not affected by steroids. 

Thyroid-stimulating hormone in doses of from 20 to 30 units daily for 
five days improved the clinical condition of four patients, while the radio- 
active iodine uptake rose.°° However, most patients relapsed several days 
after the treatment had been discontinued. Shumway and Davis reported 
a case of thyroiditis due to cat-scratch fever *’ who recovered after treatment 
with 10 units of thyroid-stimulating hormone daily for four days, followed 
by a course of corticotropin. The degree of clinical improvement after 
thyroid-stimulating hormone does not appear to be related to the increase 
of radioactive iodine uptake. Surgery has been recommended as the quickest 
way of giving relief.’* Jackson and Gilman * operated on 35 out of 43 
cases. However, surgical intervention is usually reserved for cases with a 
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protracted course and persistently enlarged glands which have not responded 


to medical treatment.” It is also indicated when the possibility of cancer 
cannot be ruled out.*''’ Crile * reported one case of recurrence in the other 
lobe after hemithyroidectomy for thyroiditis. Antibiotics and iodine have 
been ineffective. 


8, 12, 28 
SUMMARY 


Subacute granulomatous thyroiditis has shown a considerable rise in 
incidence, possibly because the correct diagnosis is made more frequently. 

The cause is not known. It may be caused by a virus infection, possibly 
by transmission from the upper respiratory tract. There is an increasing 
body of evidence that subacute thyroiditis may be an auto-immune disorder, 
characterized by sensitization of the patient against his own thyroid. 

Symptoms consist of fever, painful localized swelling of the gland, and 
signs of mild hyperthyroidism. The most outstanding laboratory finding 
is a reduced radioactive iodine uptake with a normal or high protein-bound 
iodine. In severe cases the protein-bound iodine may show a transient 
drop. This is associated with a stage of clinical hypothyroidism. 

Recovery is spontaneous. It can be accelerated in some cases by radio- 
therapy or adrenocortical steroids. 


SUMMARIO IN INTERLINGUA 


Le tableau clinic de thyroiditis subacute esseva primo describite per de Quervain 
in 1904. Le incidentia es circa 1,4 casos inter 100 hospitalisate 0 operate pro dis- 
ordines thyroide. Le glandula es moderatemente allargate; le capsula es intacte. 
Le examine histologic revela destruction del epithelio, extrusion de colloide a in le 
spatios interstitial, e infiltration per leucocytos, cellulas mononuclear, e cellulas gigante. 
Le majoritate del observatores opina que le condition es distincte tanto ab struma 
lymphomatose e etiam ab struma fibrose. Le pathogenese non es cognoscite. II es 
possibile que illo es causate per un virus que invade le thyroide ab le vias respiratori. 
Plus recentemente un crescente corpore de observationes se ha accumulate que pare 
indicar que al minus certe casos de thyroiditis es producite per un mechanismo de 
auto-immunitate. 

Le declaration es acute, con febre e un dolorose tumescentia nodular supra un 
lobo del thyroide. Symptomas e signos de hyperthyroidismo es commun durante le 
stadio acute. Permanente alterationes del function thyroide es rar. In le stadio acute, 
le acceptation de iodo radio-active es marcatemente reducite, durante que le iodo 
ligate a proteina es augmentate. Le metabolismo basal es usualmente augmentate. 
Multe patientes monstra un moderate anemia durante le stadio acute. 

Il non es difficile misprender leve casos pro casos de infection supero-respiratori. 
Le diagnose differential debe considerar thyroiditis bacterial, struma toxic, un 
hemorrhagia a in un cyste o adenoma, e carcinoma del thyroide. Studios laboratorial 
es usualmente de adjuta in le diagnose differential. In certe casos, biopsia—per 
agulia o per exploration directe—es necessari. 

Le morbo es auto-limitante. amen, le curso de illo, que es satis prolongate, 
pote esser accelerate considerabilemente per roentgeno-therapia o le uso de steroides 
adrenocortical. Hormon thyroido-stimulante ab le pituitario meliora le condition 
clinic e augmenta le anormalmente basse acceptation de iodo radio-active. Anti- 
bioticos e drogas a iodo o drogas antithyroide es sin effecto. 
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A STUDY OF THE ASSOCIATION OF GROUP A 
STREPTOCOCCI WITH ACUTE 
GLOMERULONEPHRITIS * ¢ 


By Stancey H. Bernstein, M.D., F.A.C.P., and MAXWELL STILLER- 
MAN, M.D., New York, N. Y. 


THE association of group A streptococcal infections with acute glomeru- 
lonephritis in man has been demonstrated by a variety of clinical, bacterio- 
logic, serologic and immunologic data.*° The incidence of antecedent 
streptococcal infection has been reported to be between 70% and 94%, de- 
pending upon the methods utilized to demonstrate the relationship.** Our 
knowledge of the specificity of streptococcal strains capable of nephrotoxic 
action has been acquired, in the main, from the extensive studies of Rammel- 
kamp and his co-workers,*’* *® and has subsequently been confirmed by 
other investigators.*” ** 

Some viral, rickettsial and other bacterial infections have been reported 
to be followed by proteinuria and hematuria; however, the evidence has been 
inadequate to rule out associated streptococcal infections.**** 

In a recent study, Bates et al.’® described a group of 10 patients with 
clinical findings of acute glomerulonephritis in whom specifically directed 
studies ruled out prior streptococcal disease. Although these authors postu- 
lated that acute hemorrhagic nephritis can be associated with pharyngitis 
other than that resulting from infection with group A_ streptococci, the 
shorter latent period between respiratory infection and onset of nephritis 
and the mild renal functional impairment suggest the possibility of a disease 
entity somewhat different from classic acute glomerulonephritis. 

It has been stated that patients with nephritis associated with nephrito- 
genic streptococci invariably recover completely and are even less susceptible 
to recurrent attacks of nephritis than is the normal population.” This is 
based upon the accumulated experience, which indicates that type 12 strepto- 
cocci and, to a lesser extent, types 1, 4, 18, 25 and 49, are responsible for 
most cases of acute nephritis. Since type-specific antibodies have been dem- 
onstrated in the sera of many of these patients, once nephritis has occurred 
the patient is probably immune to the nephritogenic type present in his en- 
vironment.*° 
The occurrence of latent, subacute and chronic glomerulonephritis as 


* Received for publication October 13, 1959. 

From the Streptococcal Disease Unit of the Pediatric Research Laboratory, The Long 
Island Jewish Hospital, New Hyde Park, N. 

7 Aided in part by grants from the U. S. Public Health Service (H2613), the New 
York Heart Association and Eli Lilly and Company. 

Requests for reprints should be addressed to Stanley H. Bernstein, M.D., Streptococcal 
Research Unit, The Long Island Jewish Hospital, 270-05 Seventy-sixth Avenue, New Hyde 
Park, Long Island, N. Y. 
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sequelae of acute post-streptococcal nephritis has been the subject of much 
controversy.“ Since antibodies to type 12 streptococci have not been dem 
onstrated in most patients with chronic glomerulonephritis, it has been sug 
gested that the latter has an etiology different from that of post-streptococcal 
glomerulonephritis.** 

The present report is based upon the initial study of 51 patients with a 
disease syndrome fulfilling the criteria of acute glomerulonephritis. The 
purposes of this study were to determine the relationship between nephritis 
and beta hemolytic streptococci and to initiate follow-up observations on the 
course and ultimate outcome of the renal disease. 


MATERIALS AND METHODS 


The subjects were 51 patients who were observed for acute glomeru- 
lonephritis from April, 1956, to September, 1959. The majority were 
hospitalized at the Long Island Jewish Hospital for their renal disease. The 


TABLE 1 
Age Distribution of 51 Patients with Acute Glomerulonephritis 


Patients 


Age Group 
(Yrs.) 
0-5 
6-10 
11-15 
16-20 
21-30 
31-40 
41-50 


No 


3 
8 
7 
2 
3 
6 


23. 
34.5 
14.0 
4.0 
6.0 
12.0 
4.0 


Totals 51 100.0 


remainder of the patients were treated at home or in neighboring institu- 
tions by cooperating physicians. The ages of the patients ranged from 
three to 44 years, the majority being 10 years of age or less (table 1). 

All patients had had an acute respiratory illness between 10 to 30 days 
preceding the onset of the nephritis. In 49 cases, the patients came under 
our observation when the nephritis was diagnosed. In the remaining two 
cases the patients were seen initially for a streptococcal pharyngitis. 

At the first examination, throat cultures were obtained from all patients 
and many of their family contacts. The swabs were smeared directly onto 
10% sheep blood agar plates, which were then sent to our laboratory for 
streaking, and for 18- to 48-hour incubation. When beta hemolytic strepto- 
cocci were isolated they were identified serologically by the method of Swift 
et al.** * 

At the initial and follow-up visits, physical examinations and urinalyses 
were performed, and bloods were collected for chemical tests, sedimentation 

*The streptococcal grouping and typing sera were obtained from the Communicable 


Diseases Center, Public Health Service, Chamblee, Georgia. Sera for types 1-6, 8, 11-15, 
17-19, 22-26, 28-33, 36-44, 46, 47 and 49 were available for this study. 
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rates and streptococcal antibody levels. The titers for antistreptolysin O 
were determined by the method of Rantz and Randall,* antistreptokinase 
by the method of Christensen,”* and antihyaluronidase by the method of 
Harris and Harris." Titers of 160 units or more were considered to be 
elevated. 


RESULTS 


Clinical and Laboratory: The pertinent clinical and laboratory findings 
are presented in table 2. The triad of gross or microscopic hematuria, 
albuminuria and elevated erythrocyte sedimentation rate subsequent to re- 
spiratory illness is striking. The demonstration of pyuria is included be- 
cause of the potential difficulty of differential diagnosis from pyelonephritis. 
There was no positive correlation between the observed elevations in blood 


TABLE 2 


The Incidence of Abnormal Clinical and Laboratory Findings in 51 Patients 
at Onset of Acute Glomerulonephritis 


Patients 


Previous respiratory illness 


Hematuria 
Gross 34 100 
Microscopic 17 
Edema 43 85.0 
Hypertension 36 70.0 
Azotemia 32 63.0 
Albuminuria 
Heavy 31 61.0 
Moderate 20 39.0 
Pyuria 
None 9 17.5 
10/HPF 28 55.0 
20/HPF 11 
Many 3 6.0 


Elevated ESR (Wintrobe) 


pressure, blood urea nitrogen and urinary albumin with age, sex, type of 
organism isolated, or streptococcal antibody levels. The disease was most 
severe in those patients who had consistently elevated blood pressures. 
One patient, inadequately treated for severe hypertension, died with hyper- 
tensive encephalopathy and pulmonary edema. Several patients required 
antihypertensive medications during periods of sustained blood pressure 
elevations. The average hospital stay was 10 days. 

Bacteriologic Studies: Beta hemolytic streptococci were isolated from 
the throat cultures of 31 patients at the onset of nephritis. Among the 30 
group A strains identified, 18 were type 12, four were type 49, one each 
was type 5, 18, 19, and 41, and four were nontypable.* A beta hemolytic 


* We are deeply grateful to Dr. Rebecca Lancefield, of the Rockefeller Institute of New 
York, who confirmed the nontypability of these strains. 
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streptococcus was noted on the blood agar plate of one patient, but was not 
isolated on subculture. Among the members of 10 of 15 families so 
studied, we were able to identify streptococci of the same type as that iso- 
lated from the patients. Household contacts in two of the 10 families were 
found to have acute nephritis concurrently or within seven days of the onset 
of the index case. The data on the incidence and serologic type of group 
A streptococci isolated from patients and contacts are presented in table 3. 

Streptococcal Antibodies: Figure 2 illustrates the range of titers for 
antistreptolysin O, antistreptokinase and antihyaluronidase. Antistrepto- 
lysin O titers of more than 160 units were noted in 47 patients. Anti- 
hyaluronidase and antistreptokinase titers were not so consistently elevated 
during the acute illness as was the antistreptolysin O level. In each instance, 
when the antistreptokinase and the antihyaluronidase antibodies were ele- 


TABLE 3 
Group A Streptococcal Isolations by Throat Cultures 
in Patients and Their Family Contacts 


No. of Families with 
Same Organism 


Group A Streptococcus No. of Patients No. of Families 
Isolated (type) 


12 18 

49 4 

18 1 

19 1 

48 1 

5 1 

Nontypable 4 
Not isolated on subculture 1 
None isolated 0 
1 


Totals 5 


* Sibling in one family with acute glomerulonephritis. 
t Two siblings with acute glomerulonephritis. 


vated, the antistreptolysin titers exceeded 160 units. Almost half of the 
patients had antistreptokinase and antihyaluronidase titers below the sig- 
nificant level. Group A streptococci were isolated from the throat cultures 
of the four patients who did not have abnormal titers for either antistrepto- 
lysin O, antistreptokinase or antihyaluronidase. 

Recurrent Streptococcal Infections and Recurrent Nephritis: In three of 
our patients there was evidence that new streptococcal infections were fol- 
lowed by exacerbations of the renal disease. We have not encountered re- 
current streptococcal infections in any of the remainder followed so far. 

One patient, nine years of age, had had classic acute glomerulonephritis 
three years prior to his inclusion in this study. Although a group A 
streptococcus was not isolated at that time, his antistreptolysin O titer was 
500 units. During the subsequent three years he recovered clinically, and 
frequent urinalyses were reported to be normal. He then developed an 


0 
1 0 
3 0 
15 10 
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acute pharyngitis which was not treated with antibiotics; 21 days later gross 
hematuria, albuminuria, edema, hypertention, evelated sedimentation rate, 
and azotemia were noted. During this latter episode, type 12 streptococci 
were isolated by throat culture, and the titers of antistreptolysin O, anti- 
streptokinase and antihyaluronidase were elevated. The patient has re- 
covered uneventfully from this episode and is clinically free of disease, and 
frequent urinalyses are negative. 

A five year old girl had a type 5 streptococcal pharyngitis which was 
treated with penicillin (200,000 units orally three times daily) for 10 days. 
During the treatment period here urinalyses were negative. Twelve days 


STREPTOCOCCAL ANTIBODY RESPONSES | 
IN 51 PATIENTS WITH 
ACUTE GLOMERULONEPHRITIS 
100 | 


20 Antisrreptokinase 


CENT 
OF Antihyaluronidase 
TOTAL WY) | 
PATIENTS 0! 
100 | 
Antistreptolysin O 


0 


0-150! T1000 
160-833 


TITER RANGES (units) 


rc. 1. 


following discontinuance of therapy she developed classic acute glomeru- 
lonephritis, from which she recovered completely. Two years later, 12 
days following an acute pharyngitis from which a group A nontypable 
organism was isolated (from the throat culture), hematuria, albuminuria and 
elevated sedimentation rate were noted. Again, the recovery was complete. 

The third patient, a 40 year old male, gave a history of acute nephritis 
in childhood, characterized by gross hematuria, albuminuria and edema. He 
recovered completely, and subsequent urines (to the present time) have been 
negative. Following a recent type 12 streptococcal pharyngitis associated 
with the appropriate antibody rises, he developed acute renal disease. He 
still, some five month later, shows hematuria and albuminuria. 
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DISCUSSION 


The bacteriologic and/or immunologic evidence of an antecedent strepto- 
coccal infection in each of our 51 patients supports the view that group A 
streptococcal infections are nearly always associated with acute glomeru- 
lonephritis. In this experience, elevated streptococcal antibodies were dem- 
onstrated in 92%, hemolytic streptococci were isolated in 61%, and both 
findings were noted in 53% of our patients. Thus a varying proportion of 
recent streptococcal infections would have been missed if reliance had been 
based upon a single test. It is probable that failure to isolate the hemolytic 
streptococci from the pharynx of many of these patients could be attributed 
to antibiotic administration for the preceding respiratory infection and/or 


the nephritis. 

The frequent association of beta hemolytic streptococci with acute 
glomerulonephritis emphasizes the need for early diagnosis and adequate 
treatment of the pharyngitis to prevent this important, disabling, nonsup- 
purative sequela. Since many of our patients harbored organisms in the 
nasopharynx at the time of their acute renal disease, it is recommended that 
patients presenting with acute glomerulonephritis receive an adequate course 


of penicillin. 

The isolation of various types of group A streptococci, including four 
nontypable organisms, suggests that streptococci, in addition to those cur- 
rently accepted as being nephritogenic, are capable of inducing renal disease 
in man. The nontypable strains were studied again after several mouse 
passages, but no serologic identification was possible. This experience 
corroborates the observations of Hardin et al.,** who also found a variety 
of streptococcal strains in the pharynges of patients with acute nephritis. 
While the disproportionately high incidence of type 12 isolations suggests a 
specific nephrotoxic property of this organism, it should be noted that 
this type has been the predominant typable streptococcal strain found in 
our community and in other sections of the country during the last several 
years.’ Its predominance in our series may, in part, reflect this prevalence. 

We found no relationship between the severity of the clinical disease and 
the type of streptococcus or the magnitude of the antibody responses. Fur- 
thermore, the absence of significant levels of antibodies in four patients, 
despite the isolation of organisms from their cultures, tends to minimize the 
role that these antibodies play in the production of nephritis by the strepto- 
coccus. 

The irregular occurrence of acute glomerulonephritis following strepto- 
coccal infection is not easily explained. Acute nephritis was detected in 
household contacts in only two of 15 families whose members harbored 
organisms identical with those isolated from the patients. One family had 
two siblings with nephritis, and another family had one sibling with this 
disease. On the other hand, renal disease (characterized by gross or micro- 
scopic hematuria and/or albuminuria and/or elevated sedimentation rate ) 
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did not occur in the household contacts in 13 families where strains identical 
with those isolated from the family member with acute glomerulonephritis 
were identified. In one of these families, identical twins were found to 
have type 12 streptococci, but only one of them developed acute nephritis. 
The data from this group of families suggest that the host response may 
also play a role in the pathogenesis of the renal complications. 

There was direct or indirect evidence of clinical exacerbations of nephritis 
following recurrent streptococcal infections in three of our patients. The re- 
examination of 14 of our patients a year or more after their acute illness 
reveals no evidence of persistent renal impairment. The role of recurrent 
streptococcal acquisitions in initiating chronic renal disease may be evaluated 
by the long-term observations of patients such as these. Should these 
patients develop exacerbation of renal disease, it may then be justifiable to 
place them on continuous prophylactic medication. 


SUMMARY AND CONCLUSIONS 


1. Each of 51 patients with acute glomerulonephritis had either bac- 
teriologic and/or serologic evidence of preceding streptococcal infection. 

2. The demonstration of a variety of group A streptococci in the throat 
cultures of the patients and their familial contacts suggests that many strains 
are capable of precipitating nephritis in man. 

3. The streptococcal antibody which most regularly correlated with the 
occurrence of acute glomerulonephritis was found to be antistreptolysin O. 

4. Three of our patients had direct or indirect evidence of recurrence 
or exacerbation of nephritis following new streptococcal infection. 

5. None of the 51 patients has evidence of chronic renal disease at this 
time, but further observation is planned to assess further the relationship 
between acute post-streptococcal glomerulonephritis and latent or chronic 
nephritis. 
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SUMMARIO IN INTERLINGUA 


Cinquanta-un patientes con glomerulonephritis acute exhibiva indicios bacteri- 
ologic e/o serologic de antecedente infectiones streptococcal. Omne iste patientes 
esseva studiate durante le phase acute de lor morbo renal e a tempores plus avantiate. 
Le manifestationes clinic de nephritis esseva characterisate in omne le casos per 
hematuria, proteinuria, e acceleration del sedimentation erythrocytic inter 10 e 30 
dies post le acute morbo respiratori. Edema, hypertension, e azotemia esseva mani- 
festationes commun durante le phase acute del morbo. 

Le isolation de streptococcos de gruppo A (in varie typos) ab culturas de tampons 
de gurgite in 31 patientes e subjectos de contacto domiciliari in 10 ex 15 familias assi 
studiate suggere que numerose racias streptococcal es capace a precipitar nephritis 
in humanos. 
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Le analyse de anticorpore streptococcal revelava que antistreptolysina O esseva 
correlationate le plus regularmente con le occurrentia de glomerulonephritis acute. 
Le titros de antihyaluronidase e de antistreptocinase esseva minus utile. 

Tres patientes exhibiva indicios directe o indirecte de exacerbation o recurrentia 
de nephritis post nove infectiones streptococcal. Al tempore del redaction del presente 
reporto, nulle del patientes ha disveloppate signos de chronic morbo renal, sed 
observationes a longe vista es planate pro evalutar le ultime relation inter acute 
glomerulonephritis post-streptococcal e nephritis latente o chronic. 
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VASCULAR RESPONSES TO SMOKING TOBACCO 
COMPARED WITH RESPONSES TO SKIN 
TESTING OF TOBACCO EXTRACTS 


By Kurt pe Crints, M.D., WALTER Repiscu, M.D., F.A.C.P., VINcENT 
Fontana, M.D., ArtHur Lewis, M.D., Marion B. SULZBERGER, 
M.D., F.A.C.P., and J. Murray STeeve, M.D., 

New York, N. Y. 


INTRODUCTION 


THERE has been considerable interest for many years in vasomotor re- 
sponses to nicotine and to the smoking (or chewing) of tobacco. There is 
almost complete agreement that smoking usually produces transient adrener- 
gic stimulation via the sympathetic nervous system, followed by depression 
of sympathetic and parasympathetic ganglia.’ Vasoconstrictor response 
to tobacco smoking could not be found in sympathectomized limbs ° by the 
technic of toe plethysmography, which records practically skin flow only. 

It has been fairly well established over the years that, in a certain per- 
centage of subjects, smoking of tobacco causes vasoconstriction of peripheral 
vessels, as indicated by decrease in surface temperature and also by plethys- 
mographically measured blood flow.*"® The mechanism involved in this 
response has been the subject of some controversy. Mulinos and Shulman *° 
found that deep breathing per se may cause reflex vasoconstriction (and, con- 
sequently, diminution of peripheral blood flow measured plethysmographi- 
cally) in fingers and forearm. Bolton et al.’’ found similar changes. In 
contrast, Evans and Stewart * believe that vasoconstrictor effect of smoking 
is due to neither nicotine nor deep inhalation, but rather to “irritation” by 
smoke per se. These authors based their opinion on the observation that 
smoke not containing any nicotine produced the same effect on peripheral 
circulation as did tobacco smoke, and that drawing on an unlighted cigarette 
produced no vasomotor effect. Others **’ support the notion that nicotine 
is the effective agent, and that smoking is merely a way of administering 
nicotine. Roth et al.* found that changes in peripheral circulation produced 
by denicotinized and corn silk cigarettes were negligible. 

Likewise, discrepant views concerning the vascular beds involved in 
constrictor responses to tobacco smoking have been expressed in the litera- 
ture. Friedlander and associates ** found that, following tobacco smoking, 

* Received for publication June 12, 1959. 

From the New York University Medical Research Division, Goldwater Memorial Hos- 
pital, and from the Departments of Medicine and Dermatology, New York University College 
of Medicine, New York, N. Y. 

+ With the technical assistance of Dororuy ANprEWws, B.S., New York, N. 5 

t This work was aided by a grant from The Tobacco Research Council. 


Requests for reprints should be addressed to J. Murray Steele, M.D., The Goldwater 
Memorial Hospital, Welfare Island, New York 17, N. Y. 
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the greatest decrease in blood flow occurred in the skin. This opinion is 
shared by other investigators.'"'* Abramson and co-workers ° believe that 
vasoconstriction following tobacco smoking is limited to the skin, and that 
muscle flow is not affected at all. On the other hand, Fletcher *° found 
plethysmographic evidence of blood flow diminution of as much as 40% 
without changes in surface temperature. He believes that skin temperature 
is not a reliable index of peripheral vascular response. 

Allergic-hyperergic mechanisms are also thought to be involved in the 
bodily response to tobacco, and the skin reaction to tobacco is believed by 
some to be a specific allergic response, rather than an “irritative’ reaction.” 
Sulzberger ** showed that, of 400 normal smokers, 32% reacted with a 
positive skin test to tobacco extracts and to extracts of timothy or horse 
dander; of this 32%, 9% reacted to tobacco only. Other reports ranged 
from 13 to 17% in normal smokers.** ** *° 

The number of positive skin reactions to tobacco is obviously dependent 
upon the type of subject used. The percentage of positive reactors in- 
creases considerably when one is dealing with patients with thromboangiitis 
obliterans. Cooke ** reported 78% positive skin reactions for five tobacco 
extracts and extracts of ragweed, timothy and horse dander in 140 patients 
with Buerger’s disease, compared with 9% positive skin reactions to tobacco 
in 400 unselected normal smokers. Forty-four of 95 patients with throm- 
boangiitis obliterans also demonstrated antibodies to tobacco on passive 
transfer. Sulzberger ** and Romanoff and Rubin ** reported similar find- 
ings. 

Because of these observations, it seemed of interest to correlate vascular 
responses with sensitivity responses in the skin. During the study it became 
clear that, to arrive at a definitive conclusion, different age groups, smokers 
and nonsmokers would have to be included, and that comparison of patients 
with vascular disease with “healthy” subjects was necessary. 

The first report deals merely with the findings in a group of 80 healthy 
smokers, none more than 50 years of age. 


METHODS AND MATERIAL 


Measurements of peripheral blood flow and recordings of surface tem- 
perature, heart rate and blood pressure were done in all subjects before and 
after smoking. Eighty healthy subjects were tested (27 females and 53 
males), their ages ranging from 18 to 50 years, with a mean of 36. Blood 
flow to the leg and foot was measured by means of a large limb venous oc- 
clusion plethysmograph, using an air transmission system connected to a 


strain gauge which permitted expression of volume changes in terms of very 


small pressure changes.*” Sudden venous occlusion was accomplished by a 


stopcock system connected to a large pressure reservoir. Surface tempera- 
ture was recorded quasi-continuously on a six-channel Leeds and Northrup 
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Speedomax. All tests were performed in the Constant Temperature Room 
at 25°C. and 55% humidity. Subjects were considered to be “adapted”’ 
to the environment when the toe temperature had remained constant for at 
least 30 minutes. All subjects were obliged to refrain from smoking and 
eating at least one hour before the test. Three plethysmographic base line 
tracings were obtained at five-minute intervals after adaptation; then one 
test cigarette (containing a well equilibrated mixture of burley, Virginia and 
Turkish tobaccos, and mixed fatted and defatted tobacco from which the 
individual extracts for skin testing were made) was smoked in six minutes. 

Subjects were encouraged to smoke in their accustomed manner. Three 
to four minutes after smoking was finished, another three tracings at five- 
minute intervals were taken. Blood pressure and pulse rates were recorded 
before and after smoking. 

Since electrocardiography and _ ballistocardiography have been widely 
used in assessing the effects of smoking on the coronary circulation, it was 
decided to add these methods to the measurement of peripheral blood flow. 
Electrocardiograms were taken, including standard leads, unipolar leads, and 
V,, Vs; and V;; and ballistocardiography was performed simultaneously 
(D-V-A ballistocardiograph model A2-Arbeit ).* 

The smoking of the single cigarette used here as stimulus was considered 
to be sufficient, since it has been shown * that one cigarette produces as much 
change as can be elicited in a given individual; a second cigarette does not 
alter the response. 

The following arbitrary criteria for significance of changes were accepted 
on the basis of previous experience : 


1. Change of blood flow of at least 2 ml. per minute per 100 ml. tissue. 
2. Change in surface temperature of at least 2°C. 
3. Depressions of S-T and flattening of T waves (2 mm.) in the electro- 
cardiogram. 
4. Ballistocardiographic tracings interpreted empirically in a qualitative 
way, on the basis of the following criteria: 
Grade 0: Normal tracing; all [JK complexes normal in configura- 
tion and identical. 
Grade I: Normal tracing; minor variations in IJK complexes 
which are still normal. 
Grade II: Probably abnormal; significant variation in individual 
complexes, especially in the IJ wave. 
Grade III: Abnormal; marked abnormalities in the individual com- 
plexes, some of which are still identifiable. 
Grade IV: Markedly abnormal; tracing chaotic, and no IJK com- 
plexes identifiable as such. 
* We wish to express our sincere thanks to Dr. Sidney Arbeit for supplying us with his 


D-V-A ballistocardiograph for this work, and aiding us with his great experience in the 
interpretation of the ballistocardiograms. 
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5. Changes of arterial pressure of at least 20/20 mm. Hg. 
6. Changes in heart rate of at least 15 beats/min. 


The 80 subjects reported were also tested with intradermal injections 
of each of the various tobacco extracts (burley, Virginia, Turkish, mixed 
fatted and defatted tobaccos) on the lateral aspects of the arm, and reactions 
were read after 10 minutes.* The preparation of the tobacco extracts was 
made according to the procedures which have been chosen by the Allergy 
Laboratory of the University Hospital of the New York University- 
Bellevue Medical Center from raw, untreated, sun-dried tobacco. Immedi- 
ate, wheal-type reactions exceeding 10 mm. were considered to be positive, 
and reactions were subdivided into moderate and marked positive reactions. 
(Slightly positive reactions were not taken into consideration.) Correla- 
lation of changes in blood flow with skin sensitivity was made subsequent to 
the independent observations. 


RESULTS 


Of the total 80 healthy subjects, 38 (47.5%) revealed changes in at 
least one of the above circulatory measurements after tobacco smoking, while 
42 subjects (52.5%) showed no response. Only 10 subjects showed 
changes in the ballistocardiogram, and only three in the electrocardiogram. 
We do not feel that any conclusions would be warranted from these figures. 
Twenty-eight subjects (35%) showed a significant decrease in the 
plethysmographically measured blood flow. Fifty-two (65%) showed no 
change; none showed an increase. Surface temperature showed a decrease 
in only 11 subjects. We therefore concentrated on the evaluation of changes 
in plethysmographically measured extremity blood flow in this first group 
of subjects. 

Of the 80 subjects, 32 (40%) showed a positive skin reaction to the 
tobacco extracts described above, and 48 (60%) remained negative. Of 
the 48 subjects with negative skin test to tobacco, 43 revealed no significant 
change in measured peripheral blood flow after smoking; the remaining five 
subjects showed a significant decrease in blood flow. On the other hand, 
of the 32 subjects with positive skin test to tobacco, 21 (65.6%) showed 
a decrease in blood flow after smoking, while 11 showed no change. 


DISCUSSION 


Correlation between skin testing for tobacco extract and blood flow 
changes after smoking the mixture appears to be significant as far as nega- 
tive responses are concerned. It seems from our figures that, in a group of 
“healthy” smokers, simple skin testing might be a fairly reliable way of 


* This part of the work was done by Dr. Sulzberger, Dr. Fontana and associates, who 
reported their results in detail at the 14th Annual Meeting. of the American Academy of 
Allergy in Philadelphia, Pennsylvania, February 3, 1958. 
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screening out those subjects in whom smoking will in all probability not 
cause any decrease in peripheral blood flow. This may be expected to com- 
prise about 90% of all negative “skin reactors” in a given group, or a total 
of about 60% of all “healthy” smokers. To screen the remaining 40% for 
positive blood flow responses would require plethysmographic measurements. 
The latter procedure is so much more cumbersome and time-consuming than 
skin testing that it would be of notable practical advantage to use skin testing 
first, if and when screening is desired. The same type of correlative testing 
is now being applied to healthy nonsmokers, and to smokers and nonsmokers 
with occlusive arterial disease, and will be reported upon completion. 

There remains the fact that responses in surface temperature and in 
plethysmographically measured blood flow of the lower extremity did not 
correlate in this group of 80 healthy subjects. The significance of this has to 
be ascertained through further work. The clue might well be that blood 
flow to the leg indicates predominantly muscle flow, while surface tempera- 
ture is a function of skin flow only. 


SUMMARY 


graphically measured extremity flow in response to smoking. Comparison 
with skin testing revealed one significant correlation: 90% of those who 
did not react to skin testing with tobacco extract had no decrease in 


Of a group of 80 healthy smokers, 32% showed a decrease in plethysmo- 


peripheral blood flow in response to smoking. 


SUMMARIO IN INTERLINGUA 


Es cognoscite que fumar tabaco evoca, in certe subjectos, mesurabile responsas 
vascular. Reduction del temperatura superficial e del fluxo de sanguine mesurate 
con le plethysmographo pedo-digital ha essite reportate. Le subjacente mechanismo 
ha essite le thema de multe speculation e alicun investigation. I] existe rationes in 
supporto del opinion que un mechanismo allergico-hyperergic es responsabile pro 
certe responsas del corpore al effectos de tabaco. Per consequente il pare interessante 
correlationar responsas vascular al fumar con responsas cutanee a tabaco. 

Como gruppo initial, 80 fumatores in bon stato de sanitate esseva studiate. Le 
gruppo includeva 27 femininas e 53 masculos. Le etates de omnes esseva infra 50 
annos. Le fluxo de sanguine al gamba e al pede esseva mesurate plethysmographica- 
mente. Le temperatura superficial esseva registrate per medio de un Speedomax. 
Electrocardiogrammas e ballistocardiogrammas esseva obtenite, e le tension arterial 
esseva registrate. Omne le experimentos esseva effectuate in un laboratorio a 
ambiente constante a 25 C e 55% de humiditate. Post mesurationes basal, tabaco 
esseva fumate durante sex minutas. Postea le mesurationes esseva repetite durante 
20 minutas. 

Un secunde gruppo de observatores testava le pelle del subjectos pro lor sensi- 
bilitate a extractos del tabacos individual que componeva le mixtura a fumar. 
Subsequentemente, le observationes del duo gruppos de investigatores esseva com- 
parate e correlationate. 

Post le fumar, 35% del total de 80 subjectos normal revelava un reduction del 
mesuramentos plethysmographic del fluxo de sanguine. Comparationes con le resul- 
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tatos del tests cutanee monstrava que 90% del subjectos sin reaction cutanee a 
extractos de tabaco habeva nulle reduction del fluxo de sanguine in responsa al fumar. 
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SERUM GLUTAMIC OXALACETIC TRANSAMINASE 
(SGO-T) IN CONGESTIVE HEART FAILURE: 
CLINICAL STUDY AND REVIEW OF 
THE LITERATURE * 


By Ronap G. Fracce, M.D., Frepric B. Kopet,t M.D., and 
IGLaver, M.D., F.A.C.P., Cincinnati, Ohio 


INTRODUCTION 


CONSIDERABLE confusion has arisen in the interpretation of serum glu- 
tamic oxalacetic transaminase (SGO-T) levels as the number of clinical 
conditions to which this determination has been applied has increased. This 
refers in particular to congestive heart failure. Numerous series have been 
reported in which the levels of SGO-T have varied widely. Some observers 
have reported that acute congestive heart failure with liver engorgement 
may be associated with significant SGO-T elevation. Another author has 
stated that right heart failure does not ordinarily affect significantly the level 
of SGO-T activity. 


PROCEDURE 


Records of patients with congestive heart failure were surveyed from 
August, 1957, when the determination of serum glutamic oxalacetic trans- 
aminase was initiated at the Cincinnati Jewish Hospital, to January, 1959. 
A total of 43 such cases with SGO-T levels was found. In addition, SGO-T 
levels were determined in 15 patients currently being followed in the cardiac 
clinic of the Cincinnati General Hospital for congestive heart failure of 
various etiologies. All patients were evaluated as to the degree of dyspnea, 
pulmonary congestion, hepatomegaly and peripheral edema. No patient 
was included who showed electrocardiographic evidence of, or clinical his- 
tory compatible with, recent acute myocardial infarction. An attempt was 
made to exclude from our study any patient with other disease conditions 
which might alter the level of SGO-T. These conditions include hepatic 
disease, pancreatitis, pericarditis, pulmonary infarction, renal infarction, 
brain damage, skeletal muscle disease and massive hemolysis. 

SGO-T determinations were carried out by a modification of the spectro- 
photometric method of Karmen et al., and the results were expressed in the 
units proposed by these investigators. The normal range of SGO-T in our 
laboratory is from seven to 40 units. 


* Received for publication October 8, 1959. 
From the Department of Internal Medicine, the Jewish Hospital Association, Cincinnati. 
+ Present address: Brooklyn Jewish Hospital, 3rooklyn, N. Y. 

Requests for reprints should be addressed to Ronald G. iia M.D., Bellevue Hos- 
pital, Twenty-sixth Street and First Avenue, New York, N. 
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RESULTS 


In the review of case records, 43 patients were found with congestive 
heart failure in whom SGO-T determinations were made. Elevated levels 
were present in 13 cases (table 1). Seventeen patients manifested clinical 
signs of left ventricular failure with pulmonary congestion, but without 
hepatomegaly or peripheral edema. Five of these 17 patients had elevated 
SGO-T values, ranging from 60 to 91 units (table 1, Group A). All of 
these patients were diagnosed as being in acute pulmonary edema. Two 
patients had arteriosclerotic heart disease, with either coronary insufficiency 
or an old myocardial infarct. Neither had clinical or electrocardiographic 
evidence of a recent myocardial infarction. 

Twenty-four patients had clinical evidence of combined left and right 
heart failure, with pulmonary congestion, hepatomegaly and/or peripheral 
edema. Six of these 24 patients had elevated SGO-T levels, ranging from 
53 to 119 units (table 1, Group B). Four of these six patients had acute 
pulmonary edema and right heart failure. The remaining two had chronic 
congestive failure with recent progression of symptoms. Four of these six 
patients had arteriosclerotic heart disease. 

Two patients had right heart failure secondary to chronic pulmonary 
emphysema. Both had elevated SGO-T values, ranging from 58 to 515 
units (table 1, Group C). Both patients had been in chronic congestive 
failure, with recent exacerbation due to pulmonary insufficiency. One of 
the cases (C. P.) is reported. 


No statistically significant SGO-T elevations were found in the 15 
patients followed in the cardiac clinic. These patients were ambulatory and 
had chronic combined left and right heart failure. The degree of failure 
was stationary under therapy, with no recent acute exacerbations. The 
SGO-T levels ranged from 11 to 45 units. 


CasE REPORT 


C. P., a 57 year old white male sales clerk, was admitted to Jewish Hospital on 
February 2, 1959, in a confused, cyanotic state. He had suffered for 20 years from 
a chronic cough, productive of approximately 120 c.c. of yellow sputum each day. 
He had wheezed on occasion, and had been told in 1942, while in military service, 
that he had asthma. For several years he had experienced increasing shortness of 
breath, and recently had noted dyspnea after walking one block. One week before 
admission he had begun to cough more frequently, and had become lethargic and 
somnolent. Two days later he lapsed into coma and was admitted to Jewish Hospital. 

There was no previous history of chest pain, pleurisy or pneumonia. The 
patient smoked one pack of cigarettes daily for over 20 years. 

On admission the patient was semicomatose and cyanotic. His temperature was 
100° F. The pulse was 100 per minute and bounding. The blood pressure was 100/70 
mm. Hg. The skin was moist and warm, and the conjunctivae were suffused. The 
neck veins were distended. The A-P diameter of the chest was increased, with 
paradoxic movement of the lower costal margins. The respiratory motion was costal 
in type, with active use of the accessory muscles of respiration. On percussion there 
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was hyperresonance, especially at the bases posteriorly, with markedly diminished 
diaphragmatic excursion. Coarse rales and rhonchi were present throughout the 
chest, with expiratory wheezing. Pulsations of the heart were visible in the epi- 
gastrium, and the heart sounds were loud, without any murmurs. The liver was 
palpable 6 to 8 cm. below the right costal margin, and was firm and tender. The 
spleen was not palpable. Minimal ankle edema was present. A coarse, flapping 
tremor developed with dorsiflexion of the hands. All deep tendon reflexes were 
hyperactive. A right Babinski’s reflex was elicited initially but disappeared within 
24 hours. 

The laboratory data are summarized in table 2. The striking findings were the 
polycythemia, the hypercapnia and the SGO-T level of 515 units. The plasma pro- 
thrombin time was 38% of normal. Chest x-ray showed diffuse emphysema with 
questionable left lower lobe infiltrate. The electrocardiogram displayed peaked P 
waves in II, III and AVF, with clockwise rotation. A sputum culture showed 
pneumococci. Venous pressure was 170 mm. of H.O in the right antecubital vein, 
and the arm-to-tongue circulation time with Decholin was 18 seconds. 

The patient was digitalized and treated with antibiotics, diuretics and broncho- 
dilators. Oxygen therapy was initiated at low flow rates and at short intervals, 
and was combined with intermittent positive pressure breathing every two hours. 


TABLE 2 


Hospital Day 
Hemoglobin, gm.% 
Hematocrit, % 
White blood count, cells/mm.* 
Serum carbon dioxide combining power, 
vol.% 
Serum chloride, mEq./L. 
Prothrombin time, % 
Transaminase units 5 | 156 96 110 75 


Liver function tests: Total protein, 5.83 gm.%; albumin, 3.4 gm.%; globulin, 2.43 gm.%; 
A/G ratio, 1.40; cephalin flocculation, negative; thymol turbidity, 3.1 units; alkaline phos- 
phatase, 6.4 S.J.R. units; bilirubin, 0.10 mg.%; direct, 0.05 mg.%; cholesterol, 196 mg.%; 
bromsulfalein excretion test, 8% retention after one hour; fasting blood sugar, 86 mg.%. 


Repeated phlebotomies were performed until 2 L. of blood were removed. The 
patient improved gradually on this régime. Blood gas studies on the fourth hospital 
day revealed an arterial oxygen saturation of 80.77% and a carbon dioxide content 
of 58.38 vol.% at rest. The SGO-T level fell progressively to a normal value of 
34 units on the ninth day. The plasma prothrombin time rose to 80% on the eleventh 
day. A bromsulfalein dye excretion test on the ninth day was slightly elevated. 
All other liver function studies were within normal limits. A liver biopsy on the 
eleventh day showed mild centrilobular degeneration and engorgement of the sinu- 
soids. No evidence of cirrhosis or hepatitis was present. Pulmonary function 
studies on the fifteenth hospital day demonstrated moderate slowing of the timed 
vital capacity, with a maximal breathing capacity of 75% of the predicted normal 
value. Slight air trapping was present. At discharge the patient had no clinical 
evidence of cyanosis, and was able to perform ordinary activities without dyspnea. 


Discussion 
The histologic changes in the liver in acute and chronic congestive heart 
failure are well described by Sherlock * and by Popper and Schaffner.*” 
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The changes usually found in acute failure are centrilobular atrophy, often 
progressing to necrosis, and disappearance of liver cells. These changes 
are attributed either to increased pressure in the central veins or to hypoxia. 
Hypoxia is predominant in the centrilobular cells, since these cells receive 
blood at a lower oxygen tension than do the peripheral cells. It is un- 
decided as to whether hepatic anoxia or hemorrhage and compression from 
distended sinusoids is the more important factor. While the arterial 
oxygen saturation in most types of congestive failure is only slightly re- 
duced, this factor is of greater importance in patients with pulmonary or 
congenital heart disease. It is to be expected that the liver is more severely 
involved in right heart failure, since the distance from the right atrium to 
the hepatic veins is small, and the liver is a major blood depot. In subacute 
or chronic congestive failure the reticulum framework in the centrilobular 


TABLE 3 


Lieberman® 14 3 45-420 
Chinsky™ 19 8 56-750 
Chinsky® 7 1 

Denney” 14 4 — 
Dutoit™ (quoted by 23 16 Two patients had levels 
Conrad) over 2,000 
Kessler 46 0 
Ratner® 5 0 
Totals 128 2 


Isolated case reports 


Shields* 700-3000 
Dewar*» 1 710 
Hanson” 3 Not reported 


areas may undergo collapse, with eventual development of centrilobular 
fibrosis. 

Liver function tests are frequently abnormal in congestive heart failure. 
Bromsulfalein dye excretion and urinary urobilinogen are most commonly 
altered. Abnormal cephalin flocculation, thymol turbidity, serum alkaline 
phosphatase, and total cholesterol and esters are also not unusual. These 
tests often revert to normal after proper cardiac therapy. 

Wroblewski and others “” have stated that serum glutamic oxalacetic 
transaminase is one of the most sensitive indicators of acute liver cell 
damage. The liver, containing 142,400 units per gram, is second only to 
the heart in percentage content of this transaminase, but, because of its 
greater mass, it constitutes one of the largest depots of GO-T in the body. 

Earlier reports of SGO-T levels in congestive heart failure are sum- 
marized in table 3. The most striking elevations were reported by Shields 
and Shannon ** and by Dewar et al.” The former authors had three 
patients with acute hepatic congestion without hepatitis or myocardial in- 
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farction, with SGO-T levels ranging from 700 to 3,00 units. The patient 
with an SGO-T level of 3,000 units had rhuematic heart disease and was 
in acute congestive heart failure, with pulmonary and peripheral edema, 
shock, and a large, tender liver. The patient subsequently died of hemor- 
rhage from a duodenal ulcer. The liver at necropsy revealed gross and 
microscopic evidence of acute and chronic passive congestion with centrilobu- 
lar necrosis. A second patient in this group also had rheumatic heart 
disease with acute congestive failure, and an SGO-T level of 830 units. 
The patient died five months later during cardiac surgery. Postmortem 
examination showed dilatation of the central veins of the liver, with com- 
pression atrophy of the surrounding cells. There was no evidence of myo- 
cardial infarction or other apparent reason for SGO-T elevation in either 
of these cases, except for the liver involvement. Dewar presented a case 
of a young woman with acute cor pulmonale due to emphysema and pulmo- 
nary infection who had an SGO-T titer of 710 units. 

Lieberman had 14 cases of right heart failure with minor elevations of 
SGO-T titers in three, and from his experience stated that right heart 
failure did not ordinarily affect significantly the level of SGO-T activity.® 
Chinsky et al. had eight patients with cardiac arrhythmias, with ventricu- 
lar rates of 180 per minute or above and acute congestive failure, who had 
elevated SGO-T levels. Seven ranged from 56 to 143 units, while the 
remaining patient had a level of 750 units. The latter patient at necropsy 
had severe centrilobular liver cell necrosis. From the above it could be 
concluded that the SGO-T level may be elevated, often markedly, in patients 
with acute hepatic congestion and centrilobular necrosis. 

In our series, all patients with left ventricular failure presented with 
acute pulmonary edema. It is well recognized that such an attack is often 
the first, and may be the dominant manifestation of acute myocardial in- 
farction.” It is also realized that, when the electrocardiogram is nonreveal- 
ing, an elevation in transaminase may be the only indication of a recent 
myocardial infarction. Only two patients in this group had evidence of 
coronary artery disease. Though it would be impossible to exclude the 
occurrence of a small infarct, it would seem highly improbable that almost 
30% (five out of 17) of these patients had no associated electrocardiographic 
evidence of infarction. <A detailed clinicopathologic study would be neces- 
sary to evaluate this problem objectively. 

The group with combined left and right heart failure was similar to 
the group with left ventricular failure. The SGO-T levels in this group, 
however, tended to be relatively higher. Four patients had evidence of 
coronary artery disease, and are therefore subject to the same limitations 
mentioned for the first group. 

In the two patients with chronic pulmonary emphysema and right heart 
failure, the most striking SGO-T elevation was found in C. P., the patient 
reported herein. No other cause of SGO-T elevation could be determined. 


a 


1048 R. G. FRAGGE, F. B. KOPEL AND A. IGLAUER May 1960 


Changes in the liver compatible with acute passive congestion were present 
and would account for this elevation. Of particular interest in this case 
was the progressive fall in the SGO-T level, which paralleled the clinical 
improvement in pulmonary and cardiac status. This case is similar to that 
of Dewar et al. The other patient in this group (C. K.) had an initial 
SGO-T level of 58 units. He died within 24 hours with signs of carbon 
dioxide narcosis. The heart at autopsy revealed small and moderate sized 
old scars, with no evidence of recent myomalacia. The liver showed di- 
lated sinusoids, with compression of the centrilobular liver cells and depo- 
sition of granular, brownish pigment. 

SGO-T levels were frequently elevated in patients with congestive heart 
failure, both in our series (33% of cases) and in other reports to date (25% 
of cases). This elevation may be correlated with other abnormal liver func- 
tion tests and the pathologic findings of centrilobular atrophy and necrosis. 
All patients in our series exhibiting SGO-T elevations had either acute 
congestive heart failure or chronic congestive failure with an acute ex- 
acerbation. The rapidity of onset of the failure is thus an important factor. 
This is further substantiated by the absence of SGO-T elevation in our out- 
patient group. In these patients the degree of failure was static and of 
long standing. In addition, Chinsky et al. have demonstrated marked 
elevation of SGO-T in patients with rapid cardiac arrhythmias resulting 
in the sudden onset of acute hepatic congestion. 

Liver damage, with concomitant SGO-T elevation, is even more likely 
to occur in chronic lung disease with cardiac decompensation and pulmonary 
insufficiency, since both anoxia and passive congestion are present. This 
applies in particular to case C. P. and to the case of Dewar et al. 

An interesting finding was the pattern of the SGO-T unit-time curve 
in our study. The peak transaminase values were usually noted within 
the first 24 hours following admission to the hospital, and fell progressively 
(in from three to 10 days) to normal values. <A precipitous fall in the 
SGO-T titer frequently occurred within 24 hours after the initiation of 
therapy. 

CONCLUSIONS 


The SGO-T level is frequently elevated, often markedly, in patients 
with acute congestive failure or acute exacerbations of chronic congestive 
failure. This fact applies in cases of right, left and/or combined congestive 
failure. The highest SGO-T values were found in chronic lung disease 
with secondary right heart failure. 

There is need for a clinicopathologic study of patients with acute pulmo- 
nary edema and elevated transaminase levels, without clinical or electro- 
cardiographic evidence of acute myocardial infarction. This would be 
necessary to define more clearly the significance of SGO-T elevation in this 
condition, and the role of congestion in its production. 
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SUMMARIO IN INTERLINGUA 


Es revistate le valores pro transaminase glutamic-oxaloacetic del sero (TGO-S) 
in congestive disfallimento cardiac. Es summarisate le protocollos de 43 patientes 
con congestive disfallimento cardiac in qui iste determination esseva executate. Le 
test esseva etiam executate in un gruppo de patientes con chronic congestive dis- 
fallimento cardiac que se trova currentemente sub observation in un clinica cardiac. 
Un modification del methodo spectrophotometric de Karmen et al. esseva utilisate. In 
nostre laboratorio le area de valores normal es 7 a 40 unitates. 

Es reportate le caso de un patiente con disfallimento dextero-cardiac e chronic 
emphysema pulmonar in qui le titro de TGO-S attingeva 515 unitates. 

Alterationes histologic del hepate in acute e chronic congestive disfallimento 
cardiac es describite. Previe reportos de titros de TGO-S in congestive disfallimento 
cardiac es summarisate ab le litteratura. Le datos es presentate in forma tabular. 

Le conclusion es formulate que TGO-S ha frequentemente nivellos elevate—in 
multe casos de maniera marcate—in patientes con acute disfallimento cardiac o 
exacerbationes acute de chronic congestive disfallimento cardiac. Le valores le plus 
alte de TGO-S esseva trovate in chronic morbo pulmonar con disfallimento dextero- 
cardiac secundari. 

Es postulate le urgente desiderato de un studio clinico-pathologic de patientes 
con acute edema pulmonar e elevate nivellos de transaminase sin indicios clinic o 
electrocardiographic de acute infarcimento myocardial. 
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A COMPARATIVE STUDY OF SOME RECENT SERO- 
LOGIC TESTS FOR RHEUMATOID ARTHRITIS *?* 


By W. M. MrKketsen, M.D., I. F. Durr, M.D., F.A.C.P., L. Goopson, 
M.D.,i W. H. Courter, B.S.,f and C. Hertz, B.S., 
Ann Arbor, Michigan 


In 1931 Nicholls and Stainsby * reported that the serum of many patients 
with rheumatoid arthritis was capable of agglutinating certain strains of 
streptococci. Subsequently it has been demonstrated * that this is not a 
specific reaction with the streptococcus, but that, under suitable conditions, 
agglutination of a variety of indicator particles can be produced by rheuma- 
toid sera. The so-called “rheumatoid factor” responsible for this aggluti- 
nation phenomenon has been extensively studied in an attempt to gain 
better understanding of the basic pathogenesis of the disease. It has been 
shown to behave electrophoretically as a gamma globulin,” * to have the 
solubility characteristics of a euglobulin,® and the ultracentrifugal properties 
of a macroglobulin.** Preliminary evidence has been presented to suggest 
that it may be an auto-antibody against modified gamma globulin.* 

On a more practical level, demonstration of the “rheumatoid factor’’ has 
been suggested as a diagnostic test for rheumatoid arthritis. The need for 
such a test is great, since the clinical diagnosis of early or atypical rheumatoid 
arthritis is notoriously difficult. Although the many test procedures which 
have been described differ considerably in details of performance, they 
are thought to be essentially similar with respect to their basic mechanism 
(figure 1). Although almost certainly an oversimplification, it is thought 
that “rheumatoid factor” from the patient’s serum combines with a “re- 
actant” (immune or gamma globulin) on the surface of an indicator particle 
to cause agglutination or flocculation. In some instances, “rheumatoid 
factor” can react directly with certain globulin fractions to produce a visible 
precipitate.” Variations in the source or method of preparation of these 
three components of the test system account for the many modifications of 
the agglutination reaction which have been described. 

* Received for publication December 21, 1959. 

A revision of a paper presented before the Fortieth Annual Session of The American 
College of Physicians, Chicago, Illinois, April 21, 1959. 

_From the Rackham Arthritis Research Unit and Department of Internal Medicine, 
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Arbor, Michigan. 
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“RHEUMATOID AGGLUTINATION OF 
FACTOR” ; REACTANT -COATED 
PARTICLE 


PRECIPITATE 


1. 


The present study was undertaken to evaluate four serologic tests for 
rheumatoid arthritis, and to compare them with respect to sensitivity and 
specificity. 


MATERIALS AND METHODS 


The test procedures employed (table 1) were the Ziff °® and Svartz- 
Schlossmann *° modifications of the sensitized sheep cell agglutination test, 
the Singer-Plotz latex fixation test,’’ and the bentonite flocculation test of 
Bozicevich, Bunim, Freund and Ward.’ The authors’ original technic was 
followed without modification in the performance of each test. 

Approximately 1,000 specimens of serum were tested; virtually all were 
examined by the Ziff, latex and bentonite procedures, while only the final 
400 were also tested by the Svartz-Schlossmann method. The analysis of 
results was restricted to those cases where a definite clinical diagnosis could 
be firmly established. Patients were classified without knowledge of the 
test results. When multiple specimens from the same individual were 
examined, only the results obtained with the initial serum sample were 
considered. 


RESULTS AND CONCLUSIONS 


Results obtained in cases of rheumatoid archritis are indicated in table 2. 
Included were 52 patients with classic or definite rheumatoid arthritis (as 
defined by the Committee on Diagnostic Criteria of the American Rheuma- 
tism Association **) and subcutaneous nodules, 171 with classic or definite 
rheumatoid arthritis but without nodules, and 67 who fulfilled only enough 
of the diagnostic criteria to qualify as probable or possible cases of rheuma- 


TABLE 1 


Test Procedures for Rheumatoid Factor 


Test as one Reactant Particle Positive Titer 
S5:C-A.* (Zit) Euglobulin | Rabbit anti-sheep | Sheep RBC | 1:14 or greater 
fraction RBC serum 
S.S.C.A.* (Svartz- Whole serum | Rabbit anti-sheep Sheep RBC 1:64 or greater 
Schlossmann) RBC serum 
Latex fixation (Singer Whole serum | Cohn fraction II Latex 1:20 or greater 
and Plotz) particle 
Bentonite flocculation Whole serum | Cohn fraction II Bentonite 1:32 or greater 
(Bunim et al.) particle 


* Sensitized sheep cell agglutination. 
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TABLE 2 
Prevalence of Positive Serologic Test Results in Rheumatoid Arthritis 


Prevalence of Positive Test Results 


Rheumatoid Arthritis | 
(A.R.A. Diagnostic Classification) Patients SS.C.A+ | S.S.C.A. 
(Ziff) | Latex Bentonite (Svartz- 


Schlossmann)* 


Classic or definite: 
1. With rheumatoid nodules 52 94% 90% 77% 74% 
2. Without nodules 171 | 74% | 81% 58% 65% 

Probable or possible 67 29% | 35% 11% | 29% 


* Not all sera were tested by the Svartz-Schlossmann method. 
t Sensitized sheep cell agglutination. 


toid arthritis. The highest prevalence of positive results was obtained in 
the group with subcutaneous nodules—94, 90, 77 and 74% with the Ziff, 
latex, bentonite and Svartz-Schlossmann tests, respectively. The corre- 
sponding figures for the group with classic or definite rheumatoid disease 
but without nodules were 74, 81, 58 and 65%. 

It is apparent that these serologic procedures are not ideal diagnostic 
aids, since 20 to 40% of patients with definite rheumatoid arthritis give 
negative results. Although it is possible that rheumatoid arthritis as pres- 
ently defined does not represent a single entity, we have encountered no 
obvious clinical difference between the positively and negatively reacting 
groups with respect to duration of disease, stage of progression, functional 
capacity or degree of inflammatory activity. Others have commented on 
the greater frequency of positive results in patients with rheumatoid 
nodules."* 

Within the group with classic or definite rheumatoid arthritis without 
subcutaneous nodules, female patients gave negative reactions more fre- 
quently than did males (table 3). There was no apparent correlation be- 
tween test results and the duration of disease in those cases where the disease 
had been present for six months or longer (table +). Too few patients 
with disease of less than six months’ duration were included to allow any 
comment regarding prevalence of positive test results in this group. In 


TABLE 3 


Prevalence of Negative Serologic Test Results in Male and Female Subjects with Classic 
or Definite Rheumatoid Arthritis without Subcutaneous Nodules 


Prevalence of Negative Test Results 
Ie 
Patients SS.C.A* 
(Ziff) zatex entonite 


Female 98 29% 23% 50% 
Male 72 20% 11% 35% 


* Sensitized sheep cell agglutination. 
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those cases where serial tests were performed, there was no apparent corre- 
lation between the titer of agglutinating activity and the severity of the 
inflammatory process as estimated clinically. 

All four procedures gave a low prevalence of positive results in the 
probable and possible groups (table 2), ranging from 11% with the 
bentonite test to 35% with the latex test. 

At present, the clinical diagnosis of rheumatoid arthritis is best based 
upon a careful consideration of the diagnostic criteria adopted by the Ameri- 
can Rheumatism Association. Inasmuch as false-positive reactions are not 
uncommon, particularly in other rheumatic and connective tissue diseases 
and disorders associated with elevated serum globulin levels, a positive 
serologic test alone cannot be regarded as diagnostic of rheumatoid arthritis. 
Conversely, a negative result does not exclude the diagnosis, since an ap- 
preciable proportion of patients with definite rheumatoid disease remain 
persistently negative. 

The differential diagnosis of rheumatoid arthritis is most difficult in 
the early, atypical case. Interpretation of test results in such cases is virtu- 


TABLE 4 


Effect of Duration of Disease upon Prevalence of Positive Serologic Test 
Results in Rheumatoid Arthritis 


Result with S.S.C.A.* (Ziff) 


Duration of disease Negative Positive 
3-1 year (11 pts.) 27% 73% 
1-3 years (25 pts.) 36% 64% 
3-5 years (10 pts.) 30% 70% 
Over 5 years (60 pts.) 23% 77% 


* Sensitized sheep cell agglutination. 


ally impossible because of the lack of valid criteria for comparison. In 
such instances a period of close clinical observation is usually required be- 
fore the significance of serologic test results becomes apparent. 

Among the clinical entities commonly regarded as variants of rheumatoid 
arthritis are included juvenile rheumatoid arthritis, rheumatoid or ankylosing 
spondylitis, psoriatic arthritis, and the arthropathy associated with chronic 
ulcerative colitis. It is of considerable interest that the majority of patients 
with these disorders gave negative results with each of the test procedures 
(table 5). In the case of rheumatoid spondylitis, there was no difference 
in the frequency of positive reactions between the groups with and without 
persistent involvement of the peripheral joints. 

Tests were performed with serum from a total of 39 patients with “con- 
nective tissue diseases.” Positive results occurred in 42% of 19 cases of 
systemic lupus erythematosus with the Ziff test, in 33% with the latex test, 
and in none with the bentonite procedure. Occasional positive results were 
obtained in the small group of cases of dermatomyositis, polyarteritis and 


scleroderma. 
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TABLE 5 


Prevalence of Positive Serologic Test Results in Variants of Rheumatoid Arthritis 
and “Connective Tissue Diseases”’ 


| Prevalence of Positive Test Results 


| Number 

Diagnosis of | 
| | S.S.C.A. 
Patients | or Latex | Bentonite (Svartz- 

Schlossmann)* 


| Schloss 
9% 
10% 


Juvenile rheumatoid arthritis a4 13% | 
None 


Rheumatoid spondylitis 0 
Psoriasis and rheumatoid arthritis N 17% 
Arthropathy associated with chronic 
ulcerative colitis 14Q% | 
Systemic lupus erythematosus 33% | 
Dermatomyositis, polyarteritis nodosa, 
scleroderma | 10% 


| 


| 
| 
| 
| 


* Not all sera were tested by the Svartz-Schlossmann method. 
t Sensitized sheep cell agglutination. 


All four procedures gave predominantly negative results, as indicated in 
table 6, in cases of osteoarthritis, gout, rheumatic fever, the various forms 
of ‘‘non-articular rheumatism,” specific infectious arthritis, mechanical ortho- 
pedic disorders, and a miscellaneous group of chronic medical diseases. 
Serum from a total of 26 healthy hospital personnel and 50 blood donors 
was tested. In connection with the latter group, it should be noted that 
most were university students, hospital employees or apparently healthy 
relatives or friends of patients receiving transfusions, a group unlike the 
usual professional donor population. The over-all prevalence of apparent 


TABLE 6 


Prevalence of Positive Serologic Test Results in Other Musculoskeletal 
Disorders and in ‘Normal’ Controls 


Prevalence of Positive Test Results 


| Patients | S.S.C.At | S§S.C.A. 
| ; Latex | Bentonite (Svartz- 

(Ziff) 

Schlossmann) 


Osteoarthritis 10% 2% 
Rheumatic fever | None None 
Gout | None 
Specific infectious arthritis None 7 | None 
“Non-articular rheumatism” N | None 
Mechanical orthopedic disorders | None | None 
Miscellaneous chronic nonrheumatic | 

diseases | 14% | None 7% 
Normal healthy controls | 16% | : None 
Blood donors : 4% None 
Total 6% 12% | 1% | 5% 
13 of 208 | 24 of 200 | 2 of 210 | 7 of 148 
* Not all sera were tested by the Svartz-Schlossmann method. 
t Sensitized sheep cell agglutination. 
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“false-positive” results in 220 patients in these clinical classifications was 
6% with the Ziff procedure, 12% with the latex test, 1% with the bentonite 
procedure, and 5% with the Svartz-Schlossmann test. Several apparently 
healthy individuals whose sera gave positive test results were found on care- 
ful study to have nonrheumatoid diseases associated with hyperglobulinemia. 
Therefore, a strongly or persistently positive reaction should not be lightly 
dismissed, even in the apparently healthy individual, without appropriate 
investigative studies, including serum protein analysis. 


SUMMARY AND CONCLUSIONS 


Approximately 1,000 serum specimens have been examined for the 
presence of “rheumatoid factor.” The serologic procedures utilized included 
the Ziff and Svartz-Schlossmann modifications of the sensitized sheep eryth- 
rocyte agglutination test, the latex fixation test, and the bentonite floccula- 
tion procedure. Technically, all were considered to be satisfactory for 
performance in a laboratory accustomed to routine serologic procedures. 
Because of the lack of necessity for preliminary absorption of heterophil 
antibody from the test sera, the latex and bentonite procedures were much 
less time-consuming and expensive. 

Although the individual test procedures appeared to vary somewhat 
with respect to sensitivity and specificity, they were considered to provide 
essentially similar information. The prevalence of positive results in a 
group of 171 patients with classic or definite rheumatoid arthritis by the 
American Rheumatism Association diagnostic criteria varied from 65 to 
81% with the various methods. With each procedure the prevalence of 
positive results was somewhat higher in the 52 patients with subcutaneous 
rheumatoid nodules, ranging from 74 to 94%. Since an appreciable number 
of cases of definite rheumatoid disease are not associated with positive re- 
actions, it is apparent that a negative serologic test result should not elimi- 
nate this diagnosis from consideration. 

All procedures gave predominantly negative results in cases of probable 
and possible rheumatoid arthritis. Positive results in these doubtful or 
difficult diagnostic situations cannot be considered to be pathognomonic, 
since there are no adequate criteria for comparison. The significance of 
positive (or negative) results in such cases must at present depend upon 
continued close clinical observation. 

Occasional “false-positive” reactions occurred with each procedure. 
When persistently or strongly positive, these reactions should be regarded 
as abnormal and appropriate investigative studies undertaken. 
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SUMMARIO IN INTERLINGUA 


Le sero de multe patientes con arthritis rheumatoide possede un factor (“factor 
rheumatoide”) que ha le capacitate de producer le agglutination de un varietate de 
particulas revestite de globulina immun o globulina gamma (“reactante”). Le “factor 
rheumatoide” ha essite recognoscite como un globulina gamma de alte peso molecular, 
e le reaction inter illo e le “reactante” ha multes del characteristicas del reaction de 
antigeno e anticorpore. 

In un studio comparative del modificationes Ziff e Svartz-Schlosman del reaction 
de agglutination de sensibilisate cellulas ovin, del test de fixation de latex, e del test 
de flocculation de bentonite, il esseva trovate que le incidentia de resultatos positive 
variava inter 60 e 81% in patientes con un forma de arthritis rheumatoide que poteva 
esser designate como “classic” o “definite” secundo le criterios del Association 
Rheumatologic American. Le incidentia de positivitate del tests esseva significative- 
mente plus alte in subjectos con nodulos subcutanee. In gruppos de tal subjectos, le 
procentage de positive reactiones attingeva 90 e 94, respectivemente, in le technica 
a fixation de latex e le methodo de Ziff a agglutination de sensibilisate cellulas ovin. 
Le resultatos del tests revelava nulle significative correlation con le duration del 
morbo, le stadio de su progresso, le capacitate functional del patiente, o le grado del 
activitate inflammatori. In gruppos con arthritis rheumatoide “probabile” o “‘pos- 
sibile”, le prevalentia de resultatos positive variava inter 11% con le test a bentonite 
e 35% con le test a latex. Le interpretation del resultatos in iste gruppos non 
esseva possibile a causa del manco de appropriate criterios de comparation. 

Le majoritate del patientes con morbos que es frequentemente reguardate como 
variantes de arthritis rheumatoide—i.e., con arthritis rheumatoide juvenil, spondylitis 
rheumatoide o ankylosante, arthritis psoriatic, e le arthropathia de chronic colitis 
ulcerative—habeva resultatos negative con omne le technicas empleate. Resultatos 
positive non esseva incommun in systemic lupus erythematose, sed tales esseva in- 
contrate solmente in casos sporadic de osteoarthritis, gutta, febre rheumatic, rheu- 
matismo non-articular, specific arthritis infectiose, disordines orthopedic mechanic, 
miscellanee morbos chronic, e in subjectos normal. 

Ben que le discutite manovras serologic es possibilemente de valor, le facto es 
sublineate que le diagnose de arthritis rheumatoide depende del matur evalutation del 
parte del medico de omne le informationes disponibile e non del resultato de un 
specific procedimento laboratorial. 
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INCIDENCE AND SIGNIFICANCE OF SEROPOSITIVE 
TESTS FOR RHEUMATOID FACTOR IN NON- 
RHEUMATOID DISEASES * 


By Harry Bartrexp, M.D., New York, N. Y. 


Our laboratory and others using various technics for demonstrating 
“rheumatoid arthritis factor” have found impressive numbers of seropositives 
in nonrheumatoid, noncollagen diseases. Miller et al.° in 1949, and Craig 
et al.*° in 1957, inferred that the sensitized sheep cell test was not diagnostic 
of any specific disease entity. Dresner *”*:” in 1958 and 1959 performed 
extensive studies with the Fraction II Latex Fixation Test, and feels that 
the rheumatoid agglutinating factor is not specific. 

It should be remembered that Meyer* in 1922 found that a serum of a 
cirrhotic patient strongly agglutinated sheep and guinea pig cells sensitized 
with immune sera, and a serum of a patient with chronic bronchitis ag- 
glutinated sensitized sheep and human cells. 


COLLECTIVE DATA OF SEROPOSITIVE TESTS IN VARIOUS DISEASES 
AND ABNORMAL STATES 


Analysis of table 1 shows that the incidence of positives in normal people 


is 1%, but when sick people are used as controls the positives increase to 
5%, and in certain conditions are much higher. Among these are liver, 
lung and kidney diseases, viral and nonviral infections, sarcoidosis, syphilis, 
malignancies and disease states accompanied by hypergammaglobulinemia, 
especially primary and secondary macroglobulinemia. 


PRIMARY AND SECONDARY MACROGLOBULINEMIA AND 
LATEX FIXATION TEST 


Primary macroglobulinemia (Waldenstr6m) has been described by Jim 
and Steinkamp *° as a distinct entity, with multiple hematologic and related 
clinical abnormalities, and secondary macroglobulinemia is occasionally ob- 
served as a nonspecific response in a variety of diseases. Kappeler et al.*° 
list a series of diseases, excepting macroglobulinemia Waldenstr6m (symp- 
tomatic macroglobulinemia), in which various investigators have reported 
an increase of macroglobulin. 

Table 2 lists diseases other than Waldenstrom (primary) macroglobu- 
linemia that may occasionally show an increase above normal of macro- 

* Received for publication January 25, 1960. 

From the Department of Medicine and the Rheumatic Diseases Study Group, New 
York University-Bellevue Medical Center. 

Requests for reprints should be addressed to Harry Bartfeld, M.D., Associate Professor 
of Clinical Medicine, The New York University Post-graduate Medical School, 550 First 
Avenue, New York 16, N. Y. 
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globulin (secondary macroglobulinemia). In most of these diseases, includ- 
ing Waldenstrém’s macroglobulinemia, serologic tests for rheumatoid factor 
are sometimes positive (table 1). In syphilis *’ and sarcoidosis,** macro- 


globulins of size 19 S (19 S macroglobulins are also present in normal 
subjects), and 22 S (22 S macroglobulins are normally not present), 
respectively, similar to components reported in rheumatoid arthritis,*’ have 
been demonstrated. These authors,” * while obtaining seropositive tests 
with procedures involving the use of human Fraction II as the sensitizing 
agent, did not find them to be positive with the sensitized sheep cell test 


TABLE 2 


Seropositive Tests Occasionally Seen 
Diseases That May Have 2° Macroglobulinemia* (From Table 1) 
Leukemia Yes 
Lymphosarcoma Yes 
Reticulosis Yes 
Lipoid nephrosis 
Nephrosis Yes 
Amyloid kidney Yes 
Other kidney diseases 
Liver cirrhosis 
Chronic congestion of liver 
Hepatitis 
Congenital and acquired syphilis 
Kala-azar 
Toxoplasmosis 
Exudative pleuritis 
Lupus erythematosus disseminatus 
Periarteritis nodosa 
Acrodermatitis Herxheimer 
Purpura hyperglobulinemica 
Rheumatoid arthritis 
Felty’s syndrome 
Sjégren’s syndrome 
Deficiency of antibody syndrome 
Carcinoma 
Sarcoma 
Myeloma 
Extramedullary plasmacytoma 
Infectious mononucleosis 
Unknown diagnoses (dysgammaglobulinemia) 
(hypergammaglobulinemia) 


* List adapted from reports of Jim and Steinkamp** and Kappeler et al.** 


(S.S.C.) where rabbit amboceptor is the sensitizing agent, except in one 
case of 16 syphilitics that were positive by the Fraction II tanned sheep cell 
tests.** Positive results have also been reported with the sensitized sheep 
cell test in syphilis and in sarcoidosis.” 


CAsE REPORT 


To demonstrate the necessity of following a false-positive, a case is presented 
of a Negro woman, aged 65, originally diagnosed as having osteoarthritis, who had 
a latex fixation test of 1:1280. In view of the findings presented in table 1, she was 
seen at weekly intervals; the observations and results of laboratory tests are sum- 
marized in figure 1. After she was told of the abnormal liver function tests she 
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admitted having had a biliary tract disorder diagnosed five years before in another 
hospital. Because of the abnormal electrophoretic pattern (figure 1), and one report 
of Bence Jones proteinuria, she was investigated for multiple myeloma. Her hemo- 
gram, bone marrow and x-ray studies did not substantiate such a diagnosis. Two 
subsequent urines were negative for Bence Jones protein, although proteinuria was 
present. The patient’s serum formed a precipitin line on reaction with antihuman 
macroglobulin serum, and also formed a precipitin line with human Fraction II 
(figure 1). (This illustration of the precipitin reaction is from a report prepared on 
gel diffusion studies with seropositive sera.**) Bence Jones protein has been found 
in macroglobulinemia. 

The patient’s definitive diagnosis is still in question, the abnormal electrophoretic 
serum gamma globulin peak does not appear with increased gamma globulin of 
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cirrhosis of the liver, and cryoglobulins were not demonstrated. At this time this 
patient fits in with the cases presented by Hammack et al.*® in 1959 as the “dysgamma- 
globulinemia syndrome.” 


DISCUSSION 


Seropositive tests with sensitized sheep cell systems and human Fraction 
II procedures in nonrheumatoid, noncollagen diseases should indicate further 
investigation of the patient. When they are associated with an arthritic 
disease, such as osteoarthritis or gout, rheumatoid arthritis as well as the 
diseases listed in table 1 must be ruled out. It has been shown that some 
cases of rheumatoid arthritis of the cervical spine in adults, unassociated 
with peripheral arthritis, may give seropositive tests.*° Kellgren and 
Lawrence have shown that x-ray changes of peripheral rheumatoid arthritis 
may be present in patients with positive sensitized sheep cell test but no 
clinical sign of rheumatoid arthritis.** It has been suggested ** that a sero- 
positive test may be a forerunner of subsequent rheumatoid arthritis, and 
Ziff ** has reported seropositive tests in relatives of patients with rheuma- 
toid arthritis. On the other hand, a seropositive test in a nonrheumatoid 
patient may be due to a serious disease. Jacqueline et al.** have stated that 
the positive sensitized sheep cell tests sometimes seen in ankylosing spon- 
dylitis, gout and psoriatic arthritis are due to associated illness. Arthralgias 
and collagen disease syndromes have been reported in association with 
malignancies, and seropositive reactions are not rare in the latter. 

Diseases associated with secondary macroglobulinemia may give positive 
sensitized sheep cell tests, but possibly not so often as human Fraction II 
tests (tables 1 and 2). Hammack and Holley *” in 1959 reported that 
macroglobulinemia was frequently associated with positive latex fixation 
tests but that the sensitized sheep cell test was usually negative. 

The nature of the reacting macroglobulin is still undecided. Vaughan *° 
in 1959 reviewed the work in this field and discussed the possibility: (1) 
of complement or conglutinin activity of the factor; (2) of its being a non- 
immunologic protein, or (3) of its being an expression of auto-immuniza- 
tion. Waldenstrém and Winblad* in 1958 suggested that positive sen- 
sitized sheep cell tests for rheumatoid factor were part of an anamnestic 
reaction for various immune bodies found in diseases associated with hyper- 
gammaglobulinemia. It appears that macroglobulins similar in reaction 
if not in structure to the rheumatoid factor are sometimes present in diseases 
associated with abnormal globulin formation. Many of these diseases are 
not generally accepted as being associated with auto-immune mechanisms 
at this time. Hypergammaglobulinemia or macroglobulinemia does not 
ensure a positive test, but perhaps sometimes, in the over-all synthesis of 
globulin, some reacting macroglobulin may be produced sequential to a 
stimulus or metabolic process not found in rheumatoid arthritis alone, al- 
though occurring much more frequently in rheumatoid arthritis. 
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CONCLUSIONS 


1. Seropositive tests in nonrheumatoid, noncollagen diseases occur in 
significant numbers with sensitized sheep cell and human Fraction II pro- 
cedures. 

2. Nonrheumatoid macroglobulinemia (primary and secondary) may 
not infrequently be associated with seropositive tests for rheumatoid 
arthritis factor. 


SUMMARIO IN INTERLINGUA 


Positivitate in serologic tests pro factores de arthritis rheumatoide ha essite 
incontrate in un numero considerabile de morbos non rheumatoide, non collagenic. 
Le incidentia in un population normal es 1%. Isto cresce a 5% in un population 
hospitalisate e deveni plus alte ancora in statos morbide que pote esser accompaniate 
de hypergammaglobulinemia. Morbos de hepate e pulmon e morbos maligne, 
infectiones virusal e non virusal, e altere conditiones que pote esser associate con 
macroglobulinemia primari o secundari exhibi ille augmento del incidentia. 

A generalmente parlar, le incidentia de “false positivitate” es minus alte in 
technicas que utilisa sero de conilio anti erythrocytos ovin como agente de sensi- 
bilisation que in technicas utilisante fraction II human, sed le analyse del datos indica 
que le incidentia remane significative. Un resultato “falsemente positive” non 
deberea esser ignorate. Illo deberea esser investigate in le lumine de nostre cog- 
noscentias de morbos e statos morbide que pote producer seropositivitate. Es 
discutite un caso illustratori de un patiente con osteo-arthritis e un positive test de 
fixation a latex. Investigationes additional revelava le presentia de un dysgamma- 
globulinemia. 

Es discutite le natura possibile del macroglobulina que reage in morbos non 
rheumatoide, non collagenic, si ben como su relation al factores rheumatoide e al 
synthese de globulina. 
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DIABETIC NEUROPATHY: A CONSIDERATION OF 
FACTORS IN ONSET * 


By Max Exienserc, M.D., F.A.C.P., New York, N. Y. 


INVOLVEMENT of the nervous system in diabetes has long been recog- 
nized. Despite many studies, there still remain considerable doubt and lack 
of specific knowledge concerning many aspects of this complication. The 
very diagnosis itself presents a problem, in view of the absence of pathog- 
nomonic symptoms, signs or laboratory findings,’ as well as the lack of any 
specific pathologic picture.* Agreement has, however, been expressed in the 
literature by many authorities concerning the background for the develop- 
ment of diabetic neuropathy. This has been generally assumed to follow a 
prolonged period of poor diabetic control. Among those advocating this 
viewpoint are Joslin,® who stated that “true diabetic neuritis in almost, if 
not all instances, follows a period of uncontrolled diabetes” ; Duncan,* who 
felt that “peripheral neuritis in diabetes is a common complication of grossly 
neglected diabetes over long periods’’; and Rundles,’ who wrote categorically 
that “the onset of diabetic neuropathy is always during uncontrolled dia- 
betes.” Similar views have been expressed by Goodman ° and Martin.’ 

In studying a large group of patients with diabetic neuropathy, and in 
attempting therein to evaluate objectively both etiologic and pathogenetic 
factors, I have been unable to confirm this impression. In my experience 
the factors preceding—and hence presumably influencing—the occurrence 
of neuropathy cast considerable doubt on the importance of control in many 
instances. The inconsistencies relating to neuropathy and diabetic control 
are manifest in several directions : 


1. Neuropathy may occur during good control. 

2. There may be the simultaneous onset of neuropathy and the symptoms 
of uncontrolled glycosuria. 

3. The neuropathy is unrelated to the duration or severity of the 
diabetes. 

4. Neuropathy may be the initial clinical manifestation of diabetes, un- 
attended by symptoms of hyperglycemia and glycosuria. 

5. The paradoxic precipitation of neuropathy following institution of 
good control by diet, insulin or tolbutamide has been observed. 

6. Neuropathy may follow stress situations; in these instances, a rela- 
tively constant latent period exists. 

* Received for publication August 14, 1959. 

From the Department of Medicine, The Mount Sinai Hospital, New York, N. Y. 


Requests for reprints should be addressed to Max Ellenberg, M.D., 45 East Sixty-sixth 
Street, New York 21, N. Y. 
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Although there is evident overlapping in these factors, each item will 
be discussed separately as far as possible. 


1. Neuropathy During Good Control: That neuropathy may occur dur- 
ing good control of diabetes has been frequently documented in the literature. 
Woltman and Wilder * observed that the areflexia, pain and paresthesia 
of diabetes occurred frequently in their patients who were receiving treat- 
ment and whose diabetes was thoroughly under control. In a study of 
paralysis of the bladder in diabetics, three of seven cases were found to be 
well controlled. Bonkalo,”® in his paper on diabetic neuropathy, specified 
that all of the patients in his series were receiving good care and that their 
diabetes was well managed, most of them having been under the supervision 
of the clinic from the onset of the disease. Paul *’ reported two cases of 
Charcot’s joints in diabetics, both of whom had been under good control. 
3roch and Kloystad** indicated that 87.4% of their patients with neuro- 
pathy were well controlled; they felt that the incidence of 12.6% with poor 
control was no higher than that found among patients who never had 
neurologic complications. They therefore concluded that negligent treat- 
ment of the diabetes cannot have been an essential cause of the neurologic 
complications. Garland and Taverner ** indicated that many of their pa- 
tients with diabetic amyotrophy had been under good control. De Jong “ 
noted that neuropathy may be observed in mild cases of diabetes. Jordan *° 
stated that 70% of his patients with degenerative neuritis and 50% with 
polyneuritis were well controlled, most of them without even any glycosuria. 
He felt that, since neuritis occurs more often in the older person with mild 
diabetes than in the young with severe diabetes, diabetic neuritis is not the 
result of hyperglycemia alone.’® He therefore concluded that there must 
be a subtler factor, as yet unknown, that gives rise to neuritis. 

Our experience confirms the above. There were many well controlled 
patients among our diabetics who developed neuropathy. It would there- 
fore seem that at least some of the neuropathies can and do occur in the 
presence of good diabetic control. 

2. Simultaneous Onset of Neuropathy and Diabetes: The recognition of 
diabetes at the time of onset of the neuropathic manifestation is well docu- 
mented. In this group of cases it is the neuritic symptoms which dominate 
the clinical picture and for which the patient seeks medical advice; the 
diabetic symptoms are relegated to the background, and only the history 
elicits a relatively recent onset of polyuria and polydipsia leading to the 
diagnosis of diabetes. This sequence of events was reported by Root and 
Rogers,’’ the diabetes discovered by chance in a patient hospitalized with 
neuritis. Bailey ** stated that occasionally, in his cases, the onset of neuro- 
pathy appeared to be coincident with the onset of diabetes. I¢pstein '’ 
documented two cases with simultaneous onset. Boeck * reported a case 
where the presenting symptom was a Charcot’s joint; glycosuria was found 
on admission, and a history of recent weight loss was elicited. Broch and 
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Klovstad ** also reported cases where the polyneuritic symptoms appeared 
simultaneously with the very first signs of uncontrolled glycosuria and led 
them to the diagnosis of diabetes. Jordan** noted the simultaneous onset 
of both conditions in seven patients. Again, our own experience has con- 
firmed this in several instances. In our patients with this type of onset, 
we could not demonstrate or elicit any previous history or symptoms of 
glycosuria. 

3. Neuropathy Unrelated to the Duration or Severity of the Diabetes: 
This would be a most serious argument against the importance of control. 
If poor control is the only feature, or the most important aspect in the 
pathogenesis of neuropathy, then certainly the severe diabetics, as measured 
by the insulin requirement, and those who have had diabetes for a long time, 
should constitute the bulk of patients with diabetic neuropathy. Many facts 
fail to bear this out. In our own experience there is no correlation between 
neuropathy and duration or severity of diabetes. Similar experience has 
been recorded by Jordan.” In 42% of his cases the diabetes had been 
present for one year or less. He felt, from his studies, that the effect of the 
severity and duration of the diabetes on the neuropathy was negligible. 
Rudy,” in a careful study, concluded that there seemed to be no direct 
relationship between the duration or severity of the diabetes and the presence 
of neuropathy. Martin ** could not establish a correlation between neuro- 
pathy and duration of diabetes. No good correlation has ever been made 
between duration and severity of the diabetes and the presence of neuropathy 
in any large series of cases. 

4. Neuropathy as the Initial Clinical Manifestation of Diabetes, Unat- 
tended by Symptoms of Hyperglycemia and Glycosuria: This has been re- 
ported twice recently.** ** It is difficult, if not impossible, to ascribe this 
occurrence in these cases to “a prolonged period of poor diabetic control.” 
These patients not only do not have symptoms of uncontrolled glycosuria, 
but most also have normal fasting blood sugars. The diabetes in these 
cases is diagnosed by an abnormal glucose tolerance test, carried out because 
of the presence of suggestive or compatible neurologic syndromes and/or 
of a family history of diabetes. The importance of the diabetic background 
is shown by the fact that, with continued follow-up of these patients, the 
presence of diabetes makes itself manifest. 

Similar observations have been made in the past, including several case 
reports by Jordan,’® and some made in the course of a survey of diabetics 
by Andrews.” Bailey,’* noting that the neuropathy appeared to antedate 
the appearance of diabetes in some patients, stated: “As a neurologist, I have 
been led to speculate about the possible cause of neuropathy in a patient who 
has no evidence of diabetes but who has a strong family history of diabetes 
and no other ascertainable cause for the disorder.” In Garland’s cases of 
diabetic amyotrophy, four of the seven cases were “glucose tolerance dia- 
betics”’; °° Sprague ** noted that symptoms of neuritis occasionally precede 
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the development of recognizable diabetes. Muri ** recorded a case where 
diabetic diarrhea was the first sign which caused the patient to seek medical 
advice, before diabetic symptoms were apparent. Lincoff and Cogan” 
reported a patient with oculomotor paralysis where the eye lesion was clearly 
the initial clinical symptom of diabetes. Broch and Klovstad * had similar 
experiences. 

The above concepts represent our personal experience.” 

In addition to the fact that this type of onset indicates the lack of relation- 
ship between neuropathy and uncontrolled glycosuria, there is another very 
important theoretic implication, which will be discussed later. Also, the 
diagnostic application in otherwise obscure neurologic syndromes is evident. 

5. The Paradoxic Precipitation of Neuropathy Following Institution of 
Good Control by Diet, Insulin or Tolbutamide: If neuropathy were truly 
related to a prolonged period of poor diabetic control, then one would postu- 
late that the best way to prevent the onset of the neuropathy would be to 
institute proper management of the diabetes. It is therefore paradoxic and 
incompatible to find a rather large group of patients in whom the neuropathy 
actually followed the institution of good control. 

This situation has been reported sporadically in the literature. Rudy ” 
noted the onset of neuropathy two weeks after instituting treatment of the 
diabetes ; Rundles ° observed this in 20 patients following treatment of the 
uncontrolled diabetes. Sprague ** noted that neuritis occasionally makes its 
appearance when diabetes is first brought under control with insulin; he 
stated that “in these paradoxical cases it appears that control, rather than 
lack of control of diabetes precipitates the neuritis.’”’ In a specific study of 
this set of circumstances I have not infrequently witnessed this phenomenon, 
both in patients whose diabetes was controlled with insulin * and in those 
in whom control was effected with tolbutamide.” 

It is important to note that this sequence of events is independent of 
the means by which control is achieved. Thus, similar phenomena are 
observed where diet alone, insulin, or tolbutamide is employed in attaining 
control. Although the mechanism is unknown, a plausible explanation 
would be that the sudden change in homeostasis results in a physiologic 
aberration, thus acting like a stress situation. Further, the neuropathy in 
these situations follows only after a rather constant latent period of two to 
three weeks during which there is good control. That it is not due to the 
noxious influences of either the insulin or tolbutamide is indicated by the 
facts that (a) the neurologic syndromes are entirely similar to recognized 
forms of diabetic neuropathy, including symptoms, signs, spinal fluid protein 
elevation and course; and (b) the neurologic syndromes clear, even though 
there is continuation of the insulin and tolbutamide. Previous analyses of 
this situation have exonerated these drugs from any intrinsic noxious 
role.** ** 

6. Neuropathy Following Stress Situations: A recently recognized se- 
quence of events leading to the precipitation of diabetic neuropathy is stress 
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situations. Stress situations occurring incidentally in the course of diabetes 
have been observed to be followed by diabetic neuropathy independent of the 
state of diabetic control.** 

Rundles observed many cases where the neuropathy followed the oc- 
currence of various stress factors.” De Jong stated that neuropathy may 
be aggravated by infection, surgery or pregnancy.’* Rudy noted the onset 
of neuropathy following coma and bronchopneumonia.*! Epstein ** wrote 
that, in four cases previously well regulated, infection preceded the develop- 
ment of the neuropathy. Spring and Hymes * indicated that one of their 
cases of neurogenic bladder followed amputation. I have observed 20 cases 
where the neuropathy followed the incidental occurrence of stress situations 


(table 1). 
TABLE 1 


The Latent Interval of Onset of Neuropathy Following 
the Various Stresses in 20 Patients 


Stress Factor Latent Interval 


Surgery: Prostate 24 days 
Surgery: Prostate 20 days 
Surgery: Amputation days 
Surgery: Abdominal days 
Infection days 
Infection days 
Myocardial infarction 20 days 
Myocardial infarction days 
Barbiturate coma days 
Corticosteroid therapy 23 days 
Cerebrovascular accident : days 
Control with insulin days 
Control with insulin days 
Control with insulin days 
Control with insulin days 
Control with insulin days 
Control with insulin 5 days 
Control with tolbutamide days 
Control with tolbutamide 21 days 
Control with tolbutamide days 


Average = 18.5 days 


The documented stress factors include abdominal surgery, prostatic sur- 
gery, amputation, cerebral vascular accident, diabetic coma, barbiturate 
coma, acute myocardial infarction, acute infection, corticosteroid therapy, 
trauma, and the institution of control of the diabetes by diet, insulin 
or tolbutamide. That these syndromes are part and parcel of the diabetic 
state is indicated by the fact that the signs, symptoms, spinal fluid protein 
elevation and course are compatible with the recognized syndromes of 
neurologic involvement as they occur in diabetes. 

Of special interest in this group is the fairly constant time interval be- 
tween the stress and the onset of the neuropathy. This latent period varies 
from seven to 30 days in observed cases, and averages about 18 days (table 
1). It is entirely independent of the precipitating factor. The possible 
significance of this will be discussed later. 
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DIscuSssION 


It is not the intent of this paper to minimize the importance of good 
control in diabetes, or to enter into the controversial aspects of the merits 
of maintaining normoglycemia and aglycosuria in the diabetic patient. Fur- 
ther, there is no denial of the possible role of prolonged poor diabetic control 
in the causation of neuropathy in some instances. Rather, the conclusions 
from this paper rest on the premise that neuropathy in diabetes may be inde- 
pendent of the presence, degree or duration of hyperglycemia and glycosuria. 

There has been an increasing awareness that diabetes is a generalized, 
complex, fundamental disease process, of which the carbohydrate metabolic 
disorder represents a single facet. The train of symptoms of the carbohy- 
drate disorder is the most commonly recognized. Other facets include the 
complications of pregnancy, microangiopathy comprising retinopathy and 
nephropathy, and arteriosclerotic involvement of the larger vessels. The 
complications of pregnancy associated with diabetes may occur long before 
the eventual clinical development of diabetes, and are identical with those 
occurring in the diabetic state. These phenomena include the production of 
overweight, edematous babies, a marked increase in stillbirths and neonatal 
fatalities, an increase in the number of congenital abnormalities, and hyper- 
trophy of the islands of Langerhans in offspring. In similar fashion retino- 
pathy and Kimmelstiel-Wilson lesions of the kidneys have been known 
to be the only clinical manifestations of diabetes. Dry and Hines,** refer- 
ring to arteriosclerotic processes in diabetes, conclude that it would be more 
nearly correct to regard the problem in the light of an abiotrophy affecting 
both the insulin-producing tissues and the vascular system. Recognition of 
these features has led to the performance of glucose tolerance tests which 
have established the existence of a so-called prediabetic state long before the 
clinical onset of diabetes.*” ** Root et al.** summarized this position by 
pointing out that diabetes mellitus is hereditary in the sense that a tendency 
to the development of diabetes is inherited, and may be manifested in an 
early period in life, or may remain latent until some stress brings it forth. 
The hypothesis that such an inheritance carries with it a specific vulnerability 
of the central nervous system and the vascular system is gaining support 
from many studies. Thus, it is stated that long before the ordinary clinical 
evidences of diabetes (hyperglycemia and glycosuria) are present, the pa- 
tient may be in a preclinical stage, in which manifestations of the other de- 
fective states may occur. 

From this viewpoint, neuropathy emerges as an integral part of the 
variegated syndrome of diabetes mellitus. It is a concomitant, not a compli- 
cation; it becomes a fundamental component of a multifaceted crystal, and 
not an end-result of failure of proper clinical management of disordered 
carbohydrate metabolism. 

No known specific etiologic factors resulting in the neuropathy have as 
yet been determined. In view of the foregoing—namely, the varying back- 
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grounds preceding the onset of neuropathy—it would be reasonable to con- 
clude that there probably are several such factors. However, the evidence 
deduced from the sequence of events in those cases that follow a direct stress 
situation, or derangement of the homeostatic mechanism by the introduction 
of diabetic control, suggests the possibility of the presence of an operative 
toxic or metabolic factor. 

This assumption is based on the presence of a fairly constant latent time 
interval (about 18 days, with a range of from seven to 30 days), and the 
fact that this interval is independent of the precipitating factor. It is di- 
rectly comparable to the latent period of many known inciting factors which 
lead to various types of neuritis. These include postinoculation neuritis, 
neuritis following vaccination,” the use of abortifacients,*° arsenic,** and 
neuritis complicating penicillin therapy.** In all these situations, the time 
interval approximates two to three weeks. This parallel adds greatly to 
the significance of our observations and suggests that the cause-effect re- 
lationship is in the general category of a sensitization phenomena mediated 
via a toxic or metabolic factor. 

Of further interest is the fact that other toxic drug manifestations which 
do not produce neural involvement but do produce intrahepatic cholestasis 
again have a similar range of latent period. Examples of these would include 
arsphenamine,** thiouracil** and chlorpromazine,** chlorpropamide and 
metahexamide.*’ This also brings to mind the setting in acute glomerulo- 
nephritis and acute rheumatism. 

The latent time interval also strengthens the validity of the contention 
that the stress factors are related to the neuropathy and are not a purely 
coincidental association. The fact that comparable situations with known 
toxic factors act in like fashion and express themselves similarly tends to 
corroborate this hypothesis. 

SUMM 


1. Various situations preceding the onset of neuropathy in diabetes are 
detailed. These are independent of the state of control of the diabetes, and 
hence negate the contention that a prolonged period of poor diabetic control 
is essential for the development of the neuropathy. 

2. Diabetic neuropathy should be regarded as an essential and integral 
feature of the syndrome of diabetes mellitus, rather than as a complication 
of the disease. 

3. Awareness of the occurrence of neuropathy as the initial clinical 
manifestation of diabetes, and the diagnostic application thereof, may help 
to solve some obscure clinical problems. 

4. The diverse character of the factors preceding the onset of diabetic 
neuropathy suggests that there may be several etiologic determinants. 

5. The sequence of neuropathy following stress situations after a rela- 
tively constant latent time interval suggests the presence of an operative toxic 
or metabolic factor in these instances. 
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SUMMARIO IN INTERLINGUA 


Es presentate argumentos que pone in dubita le generalmente acceptate premissa 
que neuropathia diabetic seque periodos prolongate de mal controlo diabetic. Le 
factos citate es le sequentes: (1) Neuropathia pote occurrer in casos de bon controlo. 
(2) Il occurre que le declaration de neuropathia es simultanee con le symptomas de 
non-controlate glycosuria. (3) Neuropathia diabetic es sin relation al duration o al 
severitate del diabete. (4) Neuropathia pote esser le prime manifestation clinic de 
diabete, non accompaniate de symptomas de hyperglycemia e glycosuria. (5) Casos 
de un paradoxe precipitation de neuropathia como sequella del institution de un bon 
controlo de diabete per dieta, per insulina, o per tolbutamida ha essite incontrate. 
(6) Neuropathia diabetic pote manifestar se como sequella de situationes stressose. 

Es apparente que omne iste situationes es independente del stato de controlo del 
diabete. Assi illos denega le assertion que un periodo prolongate de mal controlo 
diabetic es essential pro le disveloppamento del neuropathia. Ergo, neuropathia 
diabetic occurre como aspecto integral e concomitante de diabete mellite e non como 
un complication de ille morbo. 

Attention prestate al facto que neuropathia pote occurrer como le prime mani- 
festation clinic de diabete e le exploitation diagnostic de iste facto va possibilemente 
resultar in le solution de varie obscur problemas clinic. 

Le divergente characteristicas del factores que precede le declaration de neuro- 
pathia diabetic suggere que il ha possibilemente varie determinantes etiologic. Le 
occurrentia de neuropathia diabetic como sequella de situationes stressose, post 
relativemente constante intervallos de latentia, suggere que in tal casos un factor toxic 
o metabolic es presente e active. 
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MILD PULMONIC STENOSIS: A CLINICAL AND 
HEMODYNAMIC STUDY OF ELEVEN 
CASES * + 


By STEPHEN M. Ayres, M.D., and Daniet S. LuKas, M.D., 
New York, N.Y. 


WITH recent widespread use of cardiac catheterization as a diagnostic 
tool, it has become increasingly apparent that isolated pulmonic stenosis, 
uncomplicated by defects of the septum, is a relatively common congenital 
anomaly. Of 750 patients with congenital heart disease in whom a definite 
diagnosis was established either clinically or by catheterization, Wood * 
found that 13% had this anomaly. The older autopsy data are at variance 
with this experience. Abbott * reported only nine examples of the condition 
in her series of 1,000 autopsied cases. Taussig,*® writing in 1947, described 
it as an extremely rare entity. 

In 1949 Greene and co-workers * could collect from the world literature 
only 68 cases of autopsy-proved isolated pulmonic stenosis. The four new 
cases they reported represented one of the first series to be diagnosed by 
cardiac catheterization. Many subsequent reports °° have served to empha- 
size the frequency of this condition. 

Few cases of very mild pulmonic stenosis have been reported. Dow 
et al."* reported eight with isolated stenosis of varying severity; three were 
asymptomatic. Of six asymptomatic patients studied by Blount and co- 
workers,’* only two could be considered to have mild stenosis, since the right 
ventricular systolic pressure was above 50 mm. Hg in the remainder. 

Although the presence of mild pulmonic stenosis can usually be recog- 
nized from clinical and routine laboratory data, occasional cases offer 
problems in differential diagnosis. This paper reviews the clinical mani- 
festations of 11 patients in whom the diagnosis of mild isolated pulmonic 
stenosis was established by cardiac catheterization. 


MATERIAL AND METHODS 


The ages of the 11 patients ranged from 13 to 54 years. Seven were 
male; four, female. The pulmonic stenosis was considered to be mild, since 
the resting right ventricular systolic pressure was less than 50 mm. Hg, an 
arbitrary level corresponding to approximately twice the normal. 


* Received for publication January 26, 1960. 

From the Department of Medicine and Cardio-Pulmonary Laboratory, New York 
Hospital-Cornell Medical Center, New York, N. Y. 

+ Supported by grants from the National Heart Institute (H-3918), The American Heart 
Association and New York Heart Association. 

Requests for reprints should be addressed to Daniel S. Lukas, M.D., 525 East Sixty- 
eighth Street, New York 21, N. Y 
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The technic of cardiac catheterization and the analytic methods employed 
have been reported previously.’* In these studies, special attention was given 
to the continuous pressure tracing during withdrawal of the catheter tip from 
the pulmonary artery to the right ventricle. When necessary, this maneuver 
was repeated several times to ascertain that the observed systolic pressure 
gradient from right ventricle to pulmonary artery was not due to artifact. 


RESULTS 


Clinical Observations (Table 1): Nine patients were completely asymp- 
tomatic and had no limitation of activity. One (case 1) had engaged in 
competitive long-distance swimming. Two reported having fatigue and 


TABLE 1 


Clinical Observations on 11 Patients with Mild Pulmonic Valvular Stenosis 


| | 
Age, Sex | Cyanosis* | Dyspnea Fatigue Palpitations Thrill 


17M 
17M 
14F 
14F 
54F 
13M 
27M 
31M 
15F 
23M 
16M 


1 
2 
3 
4 
5 
6 
8 
9 
10 
11 


04000004404 


2 


* Cyanosis was transient and in early childhood. 


exertional dyspnea. These symptoms may have been related to anxiety 
over their cardiac condition. 

All patients had a systolic murmur which was loudest along the left 
sternal border, usually in the second left intercostal space, but occasionally in 
the third. In nine instances the murmur was loud and harsh; in two it was 
soft and blowing. The murmur was of such quality and low intensity in 
one patient (case 2) that several competent observers interpreted it as 
functional in origin. A systolic thrill accompanied the murmur in five cases. 

Four patients had an additional diastolic murmur, soft, blowing, de- 
crescendo in character and of short duration over the pulmonic area. In 
another patient a similar diastolic murmur that was inaudible was recorded 
in the phonocardiogram. In only one instance was the intensity of the 
second sound over the pulmonic area definitely diminished; it was split in 
four. ‘The relative intensity of the pulmonic second and the aortic second 
sound varied from patient to patient. 


Case 
(T.M.) | 
— (R.M.) | | 0 
(M.S.) 
(SiC) | oO 
(D.S.) | | 
(J.M.) | 
he (L.S.) | | | 0 
(E.C.) | | 0 
(R.G.) @ 
(R.S.) | | + 
Totals | | 5 
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A loud systolic click, similar to that described by Leatham and others,’ 
was noted over the pulmonic area in four patients. 

Roentgenographic Manifestations: The most striking abnormality on 
fluoroscopy and conventional roentgenography of the heart was the enlarge- 
ment of the main pulmonary artery; this was usually of considerable degree 
(figures 1 and 2) and in one instance (case 5) was of aneurysmal propor- 
tions. Pulsations in the artery and its branches were of normal amplitude, 


_ Fic. 1. Posteroanterior roentgenogram of the chest of case 10, a 23 year old male with 
mild pulmonic stenosis, demonstrating enlargement of the main pulmonary artery. The 
configuration of the heart is otherwise normal, and the lung fields are normally vascularized. 


and vascularity of the lung fields was unremarkable. Size and configuration 
of the heart were otherwise unremarkable except for slight prominence of 
the right ventricle in the roentgenograms of one case. Fluoroscopically, the 
right ventricle appeared to be slightly enlarged in three others. 
Angiocardiography, performed on six patients, revealed the enlargement 
of the pulmonary artery to be confined to the main stem, and occasionally 
to the left branch (figure 3). Characteristically, the main artery was 
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ballooned-out superiorly but of normal diameter at the valve ring, thus 
giving the appearance of an inverted pear. In no instance was chamber 
enlargement demonstrated. 

Electrocardiography: Electrocardiographic tracings were obtained in all 
patients. In one (case 5), only the standard limb leads were available for 
analysis. Two patients (cases 2 and 3) demonstrated two of the generally 
accepted criteria for right ventricular hypertrophy.’ '’ A complete right 


Fic. 2. Disproportionate enlargement of the left pulmonary artery in case 1, a 17 year 
old male with mild pulmonic stenosis. 


bundle branch block was noted in one tracing (case 7), and an incomplete 
right bundle branch block in two others (cases 9 and 11). There were no 
alterations in T waves, RT segments or P waves. Five electrocardiograms 
were considered to be completely normal. 

Hemodynamic Studies: The only hemodynamic abnormalities encount- 
ered were related to the pulmonic stenosis (table 2). The mildness of the 
lesion is indicated by the levels of the resting right ventricular systolic 
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pressure, which were below 40 mm. Hg in nine instances. The peak sys- 
tolic pressure gradient across the pulmonic valve in 10 of the patients 
ranged from 7 to 20 mm. Hg, indicating that from 23 to 54% of the right 
ventricular systolic pressure was dissipated in forcing blood through the 
stenotic valve orifice. 

In six cases in which the data were adequate for application of the orifice 
formula,"* the size of the pulmonic valve opening was found to range from 
1.1 to 2.6 square centimeters. The resting cardiac output was within nor- 
mal limits in all patients except case 7, in whom the output was low at rest 
but, with exercise, attained a level appropriate to the increase in oxygen 
consumption. Blood gas analysis failed to demonstrate abnormal circu- 


latory shunts. 


_ Fic. 3. Frontal angiocardiogram in case 10, showing opacification of a normal right 
atrium and right ventricle, and a markedly enlarged main pulmonary artery which looks 
like an “inverted pear.” 
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TABLE 2 


Hemodynamic Data of 11 Patients with Mild Pulmonic Valvular Stenosis 


Pressures, mm. Hg 


> Cardiac Or Cardiac Arterial 
Pulmonary R: ;Consumption| Output Oxyhemoglobin 
Pulmonary | Right Saturation, % 
“Cc, | Systolic, 
Capillary” | Diastolic: Ventricle 
Mean 


1 (T.M.) | Rest 16/4; 8 38/2 
(R.M.) | Rest 5 23/8; 13) 33/7 
Exer. 27/10; 18 41/8 

(M.S.) | Rest \15/4; 27/3 
(L.H.) | Rest : 29/7; 15) 43/5 
(S.C.) | Rest 15/6; 19/5 

| Exer. 20/8; 32/8 

(D.S.) | Rest 18/10; 34/4 

7 (J.M.) | Rest 11/6; 31/5 
Exer. 16/12; 14; 51/8 

(3 Rest 25/14; 39/9 
Exer. - | 58/6 

(E.C.) | Rest 21/9; 41/7 

| Exer. 18/9; 48/7 

(R.G.) | Rest 23/11; 30/8 
Exer. 33/16; 50/7 

(R.S.) | Rest 20/8: 36/4 
Exer. 27/10; 17 56/4 


mune 


Discusston 

The clinical spectrum of pulmonic stenosis ranges from very mild to very 
severe. The serious nature of the anomaly has been stressed in the litera- 
ture, and only recently have the milder cases received any attention. This 
may be due partially to the difficulty in establishing the diagnosis of mild 
pulmonic stenosis by clinical means alone, since the signs and symptoms 
diverge in several respects from the classic clinical pattern of the disease. 

In our patients, a pulmonic systolic murmur (with an associated diastolic 
murmur in four) was the main evidence of cardiac abnormality on physical 
examination. It was this murmur, rather than the symptoms of heart 
disease (notably absent or minimal), which brought the patient to the at- 
tention of the cardiologist. Although the murmur was like that classically 
described in pulmonic stenosis, it usually was not associated with a decrease 
in intensity of the pulmonic second sound. Together with a normal or 
borderline electrocardiogram, and a cardiac silhouette of normal size and 
configuration except for a prominent main pulmonary artery, these findings 
gave rise to diagnostic difficulty. They were most often regarded as in- 
dicating the presence of patent ductus with atypical auscultatory phenomena. 

The diastoiic murmur is of some interest. Although the occurrence of a 
diastolic murmur in uncomplicated pulmonic stenosis is not widely appre- 
ciated, and is even held in doubt by some authors,’* Reinhold and others ® ** *° 
have reported it. In our patients the murmur was similar in location and 
character to that of pulmonic insufficiency. Since the pulmonic valve in 
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these cases is not greatly narrowed but is functionally impaired, it may be 
insufficient as well as stenotic. 

A sharp, loud, clicking sound over the pulmonic area in systole was 
impressive in four of our patients (figure +). As indicated recently by 
Leatham and Weitzman,” this sound is a valuable index to the severity of 


Fic. 4. woe recording of phonocardiograms at pulmonic area (PA) and 
tricuspid area (TA), right ventricular and pulmonary artery pressures, and electrocardio- 
gram (Lead I) in 14 year old boy with mild pulmonic stenosis. Note click (X) early in 
systole, and w ie splitting of second sound. The pulmonic component (P) of second sound 
coincides with incisura of pulmonary artery pressure tracing and follows aortic component 
(A) by 0.05 sec. A systolic murmur of low intensity is recorded at the pulmonic area. 
There is a systolic gradient of 24 mm. Hg between right ventricle and pulmonary artery. 
Record speed: 100 mm./sec. 


the stenosis. These authors were not able to identify such a sound by aus- 
cultation or phonocardiography in any patient with isolated valvular pul- 
monic stenosis and a right ventricular systolic pressure exceeding 75 mm. 
Hg. Also of value in assessing severity of the stenosis clinically is the 
degree of splitting of the second sound, which in mild stenosis is mildly to 
moderately widened and is readily appreciated. In severe stenosis, splitting 
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is very wide and is not readily discerned because the aortic component is 
masked by the systolic murmur and the pulmonic component is of low in- 
tensity.” 

Enlargement of the pulmonary artery confined almost entirely to the 
main stem contrasted with the otherwise normal roentgenographic appear- 
ance of the heart. This was the most characteristic feature of the lesion. 
In our experience, poststenotic dilatation of the pulmonary artery may be 
most pronounced in the milder grades of stenosis. The pulmonary arterial 
dilatation is occasionally aneurysmal and may overshadow the evidence of 
stenosis, thus making the differentiation from congenital dilatation of the 
pulmonary artery difficult. 

It has been stated that a systolic pressure gradient from right ventricle 
to pulmonary artery is diagnostic of congenital dilatation of the pulmonary 
artery if the right ventricular pressure is normal. However, Dow and co- 
workers ** have demonstrated that some patients with mild pulmonic stenosis 
do not manifest right ventricular hypertension except during exercise. They 
stressed the need to observe right ventricular and pulmonary arterial pres- 
sures during exercise before excluding mild pulmonic stenosis as the cause 
of a pressure gradient across the pulmonic valve. One of our patients (case 
5) was originally considered to have congenital dilatation of the pulmonary 
artery, but during exercise a definite systolic gradient from right ventricle 
to pulmonary artery and right ventricular hypertension developed, indicating 
the presence of a pulmonic valvular stenosis. 

We have studied three patients with idiopathic dilatation of the pul- 
monary artery. All were asymptomatic, robust young men who were noted 
to have an enlarged pulmonary artery on a routine chest x-ray (figure 5). 
Hemodynamic data (table 3) obtained at rest and at exercise in three failed 
to demonstrate either a pressure gradient between the right ventricle and 
the pulmonary artery or right ventricular hypertension. In two patients 
with idiopathic dilatation of the pulmonary artery studied by Abrahams and 
Wood,** no gradient was found across the pulmonic valve, and the right 
ventricular and pulmonary arterial pressures were normal. 

It is of interest that three of the 11 patients had a QRS configuration 
over the right precordium resembling that of right bundle branch block. 
One of these was considered to be complete, but the others had a QRS time 
of less than 0.10 second. Incomplete right bundle branch block in some 
cases is believed to be related to late depolarization of the crista supra- 
ventricularis, rather than to be a true conduction defect. Recently Blount ** 
has presented evidence to suggest that hypertrophy of the region of the crista 
supraventricularis, with resultant delayed depolarization, represents an early 
stage in the development of right ventricular hypertrophy. He studied 
eight patients with severe pulmonic stenosis and unequivocal evidence of 
right ventricular hypertrophy. Postoperatively, five of these patients 
developed an rsR’ pattern interpreted as representing a stage in the regres- 
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Fic. 5. Posteroanterior roentgenogram of the chest of CD, a 26 year old male with 
idiopathic dilatation of the pulmonary artery. 


sion of the electrocardiographic manifestations of right ventricular hyper- 


trophy. 
Johnson et al.** demonstrated that the mean resting pulmonary arterial 
pressure must be increased twofold before the pattern of right ventricular 


TABLE 3 
Hemodynamic Data of Three Patients with Congenital Dilatation of the Pulmonary Artery 


| 


Pressures, mm. Hg 
| 

Pul ro Cardiac Arterial 

R: Consumption) Output Oxyhemoglobin 
Sy Right Saturation, % 
Systolic 

Diastolic; Ventrich 


Mean 


Case Age) Sex! State 

| | | Pulmonary 
“Capillary” 
| 


26 Rest 19/9; 14 19/6 
Exer. 24/17;17) 24/4 

28 M Rest 23/3: 23/2 
Exer. 20/5; 12) 19/0 

17/7; 10) 17/4 

19/10; 13; 19/4 
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hypertrophy is produced. In agreement with this finding is the absence of 
definite electrocardiographic evidence of right ventricular hypertrophy in 
the cases in this report, none of whom had a right ventricular systolic pres- 
sure at rest in excess of 50 mm. Hg. 

3rock ** has stated that surgical correction of pulmonic stenosis is not 
indicated unless the right ventricular systolic pressure is greater than 75 mm. 
Hg. We also believe that surgery is not indicated in these mild cases with 
right ventricular systolic pressures of less than 50 mm. Hg, although careful 
long-term studies will be necessary to evaluate this contention adequately. 


SUMMARY 


Eleven patients with mild pulmonic stenosis and right ventricular sys- 
tolic pressures of less than 50 mm. Hg were studied clinically and hemo- 
dynamically. Nine were completely asymptomatic; two had some dyspnea 
and fatigue. A systolic murmur of varying intensity and quality was present 
over the pulmonic area in all, and four had a short blowing diastolic murmur 
along the left sternal border. A systolic click was noted in the pulmonic 


area in four patients. 

Roentgenographic studies demonstrated dilatation of the main pul- 
monary artery, without definite evidence of chamber enlargement in most 
cases. Two patients had suggestive electrocardiographic evidence of right 
ventricular hypertrophy. One had a complete right bundle branch block ; 
two others, an incomplete right bundle branch block. 

Cardiac catheterization demonstrated right ventricular-pulmonary artery 
systolic pressure gradients of 7 to 20 mm. Hg, mild right ventricular hyper- 
tension, normal cardiac outputs, and normal arterial oxyhemoglobin satura- 
tions. There was no evidence of intracardiac shunts. 

Clinically the lesion was commonly confused with patent ductus arteriosus 


and ventricular septal defect. 


SUMMARIO IN INTERLINGUA 


Isolate stenosis pulmonic es un anomalia congenite relativemente commun. Fre- 
quentemente illo existe como un leve lesion. Dece-un patientes con iste condition e 
con tensiones systolic dextero-ventricular de minus que 50 mm de Hg esseva studiate 
clinica- e hemodynamicamente. Novem esseva completemente asymptomatic. Duo 
habeva dyspnea e fatiga. Il es possibile que iste symptomas esseva relationate al 
anxietate evocate in le duo per lor condition cardiac. Un murmure systolic de 
variabile grados de intensitate e qualitate esseva presente supra le area pulmonic in 
omne le casos. Quatro habeva un curte sufflante murmure diastolic al longo del 
margine sinistro-sternal. Le intensitates relative del componentes pulmonic e aortic 
del secunde sono variava ab un patiente al altere. Un forte clic eosystolic esseva 
notate supra le area pulmonic in quatro del patientes. 

Studios roentgenographic demonstrava dilatation del major arteria pulmonar 
sin prova definite de allargamento cameral. Duo patientes habeva indicios suggestive 
de hypertrophia dextero-ventricular in le electrocardiogramma. Un habeva complete 
bloco de branca dextere. Duo alteres habeva incomplete bloco de branca dextere. 
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Catheterismo cardiac demonstrava gradientes de tension systolic inter le ventriculo 
dextere e le arteria pulmonar de 7 a 20 mm de Hg, un leve grado de hypertension 
dextero-ventricular, valores normal pro le rendimento cardiac, e normal saturationes 
oxyhemoglobinic arterial. 

Per contrasto con leve stenosis pulmonic, dilatation idiopathic del arteria pul- 
monar non es associate con un gradiente de tension inter le ventriculo dextere e le 
arteria pulmonar durante reposo o exercitio. In tres patientes con iste lesion, le 
tensiones dextero-ventricular durante reposo e durante exercitio esseva normal. Es 
sublineate le facto que observationes durante exercitio es necessari ante que le diagnose 
de leve stenosis pulmonic pote esser rejicite in un patiente con allargamento del arteria 
pulmonar. 

Il pare que le intervention chirurgic non es indicate in casos de leve stenosis 
pulmonic, sed adequate observationes de controlo sequential es non ancora disponibile 
pro confirmar iste assertion. 
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PROGNOSIS IN SUBARACHNOID HEMORRHAGE * 


By Seymour L. Pottack, M.D., and Ricuarp M. Pappison, M.D., 
New Orleans, Louisiana 


IN spite of increased neurosurgical intervention, spontaneous sub- 
arachnoid hemorrhage remains a grave condition, and there has been little 
reduction in the over-all mortality save in small, selected groups of cases. 
There continues to be considerable controversy over the management of 
the patient with subarachnoid hemorrhage. The indications for surgery 
are not clearly defined. There is a need for detailed study of the long- 
term prognosis of ruptured, intracranial aneurysms, conservatively and 
surgically treated.’ 

Aneurysms of the circle of Willis are the single most common cause of 
bleeding, but in many instances the origin of the subarachnoid hemorrhage 
is obscure, in spite of the most detailed diagnostic studies during life, or of 
pathologic studies after death. 

The neurosurgeon deals with a selected group of cases, usually those 
that have survived an episode of subarachnoid hemorrhage. Even the cases 
seen by the neurologist are selected, in the sense that they have survived 
the initial impact of the bleeding. Some patients die before they reach a 
hospital. Selection occurs from the onset of subarachnoid hemorrhage, and 
frequently the fatal cases do not live long enough for detailed neurologic 
study. 


SourRCE OF MATERIAL 


This paper represents the results of a study of 134 patients with spon- 
taneous subarachnoid hemorrhage admitted to the Charity Hospital of New 
Orleans from 1950 through 1956. Every hospital chart with a diagnosis 
of subarachnoid hemorrhages was carefully reviewed. Traumatic and neo- 
natal cases of subarachnoid bleeding were excluded. Cases of primary 
cerebral hemorrhage occurring in elderly hypertensive individuals with 
atherosclerotic or degenerative arterial disease were not included, at least 
knowingly. No unusual causes of subarachnoid hemorrhage * were en- 
countered in this survey. 


RESULTS 


1. Mortality: There were 57 deaths in this series, an over-all mortality 
rate of 43%. As table 1 shows, subarachnoid hemorrhage can occur at any 
age, although it is uncommon at the two extremes of life. Of the 134 


* Received for publication August 31, 1959. 

From the Division of Neurology, Louisiana State University School of Medicine, New 
Orleans. 

Requests for reprints should be addressed to Seymour L. Pollack, M.D., Louisiana 
State University School of Medicine, 1542 Tulane Avenue, New Orleans 12, Louisiana. 


1088 


“A 
ron 
- 
4 
q 
D 


Vol. 52, No. 5 PROGNOSIS IN SUBARACHNOID HEMORRHAGE 


TABLE 1 
Age and Prognosis in Spontaneous Subarachnoid Hemorrhage 


Age Range Surviv ors | Deaths Total 


O— 9 years 
10-19 years 
20-29 years 
30-39 years 
40-49 years 
50-59 years 
60-69 years 
70 and over 


Total 


patients in our study, 82 were women and 52 were men. The mortality 
rate was similar in the two sexes. 

Table 2 shows that 38 of the deaths occurred within the first week— 
20 within the first 24 hours—of hospitalization. The death rate fell rap- 
idly after the first two weeks of hospitalization. 


TABLE 2 


Deaths in Relation to Time of Admission 


> 


5 6 

6-7 days 

Ist week 

2-3 weeks 

3-4 weeks 

4-8 weeks 

More than 8 weeks 

Total deaths (excluding surgical deaths) 
Surgical or postoperative deaths 


2 
2 
5 
1 
4 
4 
38 
2 
2 
2 
0 
1 
6 


Coma, and even an altered sensorium of a lesser degree, had an un- 
favorable effect on the outcome (table 3). The mortality rate of 85% 
in the patients who entered the hospital in coma is in sharp contrast to the 
mortality rate of 11% in the patients who entered the hospital with a clear 
sensorium. 

Hypertension also had an unfavorable effect on the prognosis (table 4). 
All patients with systolic pressures above 150 and diastolic pressures above 


TABLE 3 
Coma and Prognosis in Spontaneous Subarachnoid Hemorrhage 


Survivors Deaths 
Coma 5 28 
Clouded sensorium 39 25 
Clear sensorium 24 3 
Sensorial status not determined 9 1 


1089 
ae 9 6 15 
5 
i 23 22 | 45 
ae 21 16 37 
one | 15 | 6 21 
3 4 
77 57 134 
0-24 hours = 
ae, 1-2 days 
2-3 days 
3-4 days 


1090 S. L. POLLACK AND R. M. PADDISON May 1960 


90 were considered to be hypertensive in this study. Of the 57 patients 
who died, 35 (61%) were hypertensive. 

The level of the cerebrospinal pressure seemed to have little bearing on 
the ultimate prognosis, although the survival rate was higher in the small 
number of patients in whom an elevated pressure was not reported. 

2. Angiography: Angiographic studies were carried out in 62 patients, 
but in five of these the procedure was unsuccessful for technical reasons. 
Many patients died without being seen by a neurosurgeon. A small num- 


TABLE 4 


Blood Pressure and Prognosis in Spontaneous Subarachnoid Hemorrhage 


Survivors Deaths Total 
Male patients (52) | | 
Normotensive | 19 7 26 
Hypertensive 12 14 | 26 
Female patients (82) 
Normotensive | 26 15 | 41 
Hypertensive | 20 21 41 
Total patients (134) | | 
Normotensive 45 22 67 
Hypertensive 32 35 67 


ber refused to have angiographic studies. Twenty-four patients had uni- 
lateral carotid angiography, and 33 had bilateral studies. An occasional 
patient also had vertebral angiography. In brief, there was no uniform 
plan of attack. 

Of these 62 patients, 10 eventually died, a mortality rate of 16%. In 
most of these patients, angiography was performed subsequent to the first 
week of bleeding (table 5). No attempt is made to relate the mortality to 
the angiography. It is simply another way of stating that the prognosis 


TABLE 5 
Timing of Angiography in Relation to Last Episode of Bleeding 


0-1 week* 9 patients 
1-2 weeks 10 patients 
2 weeks and over 43 patients 


* In eight of nine cases, four to seven days after initial bleeding. 


in subarachnoid hemorrhage improves with the passage of time from the 
last bleeding episode. These patients had survived the impact of the initial 
hemorrhage and were candidates for angiography. Complications of 
angiography were surprisingly few. 

Aneurysms of the circle of Willis were demonstrated by angiography in 
33 cases (table 6). One patient with subarachnoid hemorrhage had a 
cerebral arteriovenous malformation. 

3. Aneurysms: Of the 134 patients in this study, 44 had aneurysms, an 
incidence of 33%. However, angiography was not routinely performed 
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TABLE 6 
Location of Aneurysm in 33 patients with Positive Angiograms 


Internal carotid artery 13 
Posterior communicating artery 

Middle cerebral artery 

Anterior cerebral artery 

Anterior communicating artery 


Total aneurysms 33 


on patients who survived the impact of a subarachnoid hemorrhage, and 
some patients who died did not have postmortem examinations. Of these 
44 patients, 18 died, a mortality of 41%. The age range of the patients 
is shown in table 7. There was no special sexual preponderance as to inci- 
dence, mortality or age. 

TABLE 7 


Age and Prognosis in Subarachnoid Hemorrhage Due to Ruptured Aneurysm 


Age Range 


| Survivors Deaths Total 


0 
0 
3 


0-9 years 

10-19 years 
20-29 years 
30-39 years 
40-49 years 
50-59 years 
60-69 years 
70 and over 


Total 


The incidence of hypertension in this aneurysmal group was 45%. 
The mortality rate in the hypertensive group was 55%, as contrasted with 
one of 29% in the normotensive patients (table 8). 

Table 9 shows what happened to 28 patients with aneurysms who re- 
ceived surgical treatment. This is a heterogeneous group and, because of 
the small number of cases in each aneurysmal location, no valid conclusions 
as to the efficacy of surgery are possible. Other factors compound the difh- 


TABLE 8 
Blood Pressure and Prognosis in Subarachnoid Hemorrhage Due to Ruptured Aneurysm 
‘ Survivors Deaths 

Male patients 
Normotensive 
Hypertensive 4 

Female patients 
Normotensive 
Hypertensive 

Total patients 


Normotensive 
Hypertensive 
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culties. No uniform operative procedure was performed. Most of the 
patients with aneurysms of the internal carotid artery had ligation of the 
carotid artery in the neck. In three patients with aneurysms in this loca- 
tion, trapping procedures were performed. One died as a result of this 
procedure. 

Of the three patients with aneurysms of the posterior communicating 
artery receiving surgical treatment, one died. This patient was in coma 
at the time of surgery and was a poor operative risk. 

Four of the eight patients with aneurysms of the anterior cerebral 
artery died as a result of surgery. Two of these patients were comatose 
at the time of surgery. The other two seemed to be good surgical risks. 

No surgical deaths occurred in the five patients with aneurysms of the 
middle cerebral artery. In only three of these patients was it possible to 
clip the neck of an aneurysm. 

The most common surgical complication was a hemiparesis, or an ag- 
gravation of a preexisting one. In some, these complications were transi- 
ent. 


TABLE 9 


Results of Surgical Treatment of Aneurysms 


| Complications of Surgery 
| 


Artery 
None | Transient | Permanent 
Internal carotid (11) | 7 1 2 | 1 
Posterior communicating (3) 1 1 . | 1 
Anterior cerebral (8) | 3 ~ | 1 4 
Middle cerebral (5) 1} 1 3 | 0 
Anterior communicating (1) 1 | : 0 


Totals (28) 13 3 6 6 


The surgical cases were followed for an average period of from 30 to 
36 months, and no recurrent hemorrhage occurred in any of these patients 
during the follow-up period. No follow-up was possible in two cases. 

For various reasons, in 16 aneurysmal cases no surgical treatment was 
undertaken (table 10). This is a small, heterogeneous group in which the 
diagnosis of aneurysm was made by angiography in 6 cases and at autopsy 
in 10 cases. Of the 12 deaths in this group, five occurred within 24 hours 
of hospitalization ; an additional five died in the next seven days. The four 
survivors in this group refused surgery. Three were followed for from six 
months to seven years without recurrent bleeding. No follow-up was pos- 
sible in the fourth patient. 

4. Recurrent Bleeding: In 19 patients there was a history of recurrent 
bleeding. This is a minimal figure, for many patients entered the hospital 
in coma or with an altered sensorium and were in no condition to give any 
kind of history. In six patients the recurrent bleeding occurred during 
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hospitalization for the initial bleeding episode. Thirteen patients gave a 
history of bleeding prior to the episode that led to the most recent hospitali- 
zation. In four patients this had occurred within one month of hospitaliza- 
tion, in five, between one and six months, and in four, more than 6 months 
before hospitalization. The previous bleeding episode in three patients ex- 
tended beyond three and one-half years, the longest period being 9 years. 

There were 13 deaths in this group of 19 patients. One died after a 
third recurrence, while the others died after the second bleeding episode. 
Autopsies were performed in only four of these cases. Three showed rup- 
tured aneurysms, two of the internal carotid artery and one of the posterior 
communicating artery. The source of the bleeding in the fourth patient 
was undetermined. 

5. Follow-up Studies: The patients in this study were followed for vari- 
able periods in relation to their hospital discharge. Of the 77 survivors, 
25 were followed for three years and longer, and four of these for periods 
of more than five years. Forty-six patients were followed for at least one 
year. Seventeen were followed for less than a year. Unfortunately, 14 


TABLE 10 
Outcome in Aneurysmal Cases Without Surgical Treatment 
Artery Survivors Deaths 
Internal carotid (6) 1 
Posterior communicating (3) 
Anterior cerebral (1) 


1 
Middle cerebral (3) 2 
Anterior communicating (3) - 


5 
2 
1 
1 
3 


Totals (16) 4 12 


patients could: not be followed. Most of the patients who survived the 
initial bleeding episode and left the hospital did well, the exception’ being 
the ones with recurrent hemorrhage. 


CoMMENT 


The high mortality rate in our series of patients with subarachnoid 
hemorrhage is similar to that of other series reported -in the literature.*** 
Death occurred in a large number of patients within the ‘first week -of- hos- 
pitalization. .The mortality was greatest in the first 24 hours: Other 
authors **"* also report a high mortality rate during this period. -Walker “* 
states that rarely will the neurosurgeon see the patient until the~ crucial 
first 24-hour -period’ has elapsed: --Some authors’ -feel-that the ‘patients 
who die within the’ first 24 to 36 hours of onset of hemorrhage are’ so ill 
that probably nothing can be accomplished with any kind of treatment: 

The presence of'coma with-subarachnoid hemorrhage had: a-most un- 
favorable effect on the outcome. These dangerously ill. patients are not 
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An elevated blood pressure had an unfavorable effect on the prognosis 
in our series of cases. Others have also noted an adverse effect of hyper- 
tension on the outcome.***"* However, Magee ° did not feel that the blood 
pressure was of any prognostic significance. No cases of coarctation of the 
aorta were recognized in our series of patients, but some could very well 
have been overlooked. The neurologist must consider this disorder as a 
diagnostic possibility in any hypertensive patient presenting with signs of 
subarachnoid hemorrhage.” 

In our series, age did not seem to have an unfavorable effect on the 
outcome. Some writers ***® feel that age has no effect on the mortality rate 
in spontaneous subarachnoid hemorrhage, but others ***’* speak of the 
unfavorable effect of advancing age. 

Since only one patient with an arteriovenous malformation was recog- 
nized in the present study, we are unable to say much about the mortality 
in hemorrhage from this condition. In general, the mortality in sub- 
arachnoid hemorrhage from a cerebral angioma is considered to be much 
lower than that in bleeding from an aneurysm.*” *' 

Our studies do not permit any conclusions as to the prognostic import 
of intracerebral hemorrhage associated with primary subarachnoid hemor- 
rhage. This complication occurred in seven cases that came to autopsy. 
It was recognized in a few cases during intracranial surgical exploration. 
In some it was suspected on clinical grounds, but not demonstrated. It 
is considered to be of frequent occurrence, and to have an unfavorable effect 
on the prognosis.*" * 

There was a history of recurrent bleeding in 19 of our cases, but since 
many of our patients were in no condition to give a history, and died shortly 
after admission to this hospital, this is a minimal number. Ass is well known, 
recurrent bleeding may occur at any time after the initial hemorrhage, but 
with the passage of time from the initial bleeding it is less and less likely to 
occur.** % 22,2429 “The likelihood of recurrent bleeding and subse- 
quent death at given intervals after the most recent hemorrhage must be com- 
pared with the surgical mortality at corresponding time intervals, for surgical 
treatment in most instances is directed at the prevention of recurrent bleed- 
ing, and not at the immediate subarachnoid hemorrhage.” *° 

Angiography is a prerequisite to any type of surgical intervention, for 
clinical observations are of little localizing value in many instances.” 
Angiography visualizes the aneurysm in most cases and gives information on 
the state of the collateral circulation and on variations in the circle of Willis.” 
Multiple aneurysms may be demonstrated. Bilateral carotid angiography 
is to be preferred over unilateral studies, for it gives a more comprehensive 
survey of the circle of Willis. Not only aneurysms but also intracerebral 
and subdural hematomas may be revealed by angiography. Vertebral 
arteriography may demonstrate the source of the bleeding in patients with 
negative carotid arteriograms." ** However, from a therapeutic standpoint, 
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it must be realized that aneurysms of the vertebral-basilar system are rarely 
amenable to surgery. 

Angiography is best avoided in comatose and elderly arteriosclerotic 
patients. Falconer * states that angiography performed within two or three 
days of the onset of bleeding is apt to aggravate symptoms. In some in- 
stances, angiography was found to accompany or to precede rapid deteriora- 
tion of the situation.** Others *° are not convinced of the danger of per- 
forming angiography in the acute phase of bleeding. The complications of 
angiography in our cases were surprisingly few, and we attribute this 
to the proper timing of the procedure. It would be more nearly accurate 
to say that these patients survived the impact of a subarachnoid hemorrhage. 
If recurrent bleeding should occur around the time of the angiographic 
studies, the deteriorating situation may be attributed to these studies and 
not to the recurrent hemorrhage. The problem centers around the timing 
of the surgery and not of the angiography. 

As stated earlier, the primary objective of surgery is the prevention 
of recurrent bleeding. Walton ** mentions the factor of selection in surgical 
cases, but adds that surgical measures may prevent fatal recurrences in 
properly selected cases. Falconer * reports on a group of 50 patients oper- 
ated on between January, 1952, and July, 1954. There were 38 satisfactory 
recoveries and only three operative deaths. At the same time, this author 
feels that it is usually impossible to revive by surgery a deeply unconscious 
patient. Greenwood and McGuire * report a lower mortality with opera- 
tive treatment as compared with conservative treatment, but add that poor 
results are to be anticipated with surgery in the first week after the initial 
hemorrhage. Hamby ** advocates the surgical treatment of subarachnoid 
hemorrhage with demonstrable aneurysms, but also stresses the importance 
of the proper selection of cases. Other papers **“* can be cited in which the 
results of surgery have been favorable. However, McKissock et al.’® cor- 
rectly state that, until we know more about the natural death rate in a large 
series of unselected cases of ruptured aneurysm, there can be no proof of the 
value of surgical treatment in this condition. Preplanned studies are neces- 
sary. 

In the present state of our knowledge it seems that little can be done to 
help the patient with a catastrophic subarachnoid hemorrhage in the hours 
and days immediately following the bleeding. As this and other studies 
show, a good percentage of the fatalities occur in this period. The outcome 
at this time is beyond our control, although good supportive treatment is 
essential. However, we feel that, as soon as the patient has recovered 
from coma, a determined effort should be made to find the source of the 
bleeding and to prevent recurrent hemorrhage. It is tragic to see a pa- 
tient die of recurrent bleeding after he has weathered the storm of a recent 
hemorrhage and appears to be on the road to recovery. This is a common 
early occurrence, and it is at this time that surgery has its main indications, 
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and also its main dangers. Further studies are necessary to compare the 
risks of surgery with those of recurrent hemorrhage at corresponding time 
intervals after the last bleeding episode. In general, the risks of both fall 
with the passage of time. The optimal time for surgery seems to be from 
two to eight weeks after the last hemorrhage, but it is best determined in 
terms of the patient’s capacity to recover from coma, and not by any arbi- 
trary time limits. As noted earlier, the timing of the angiographic studies 
should be considered in relation to the timing of the surgery. Angiography 
is a prerequisite to any surgical procedure. It also gives prognostic in- 
formation, for the outlook improves in those patients without a demonstrable 
angiographic lesion.” ** ** 

SUMMARY 


The results of a study of 134 patients with subarachnoid hemorrhage - 
are presented. 

The greatest number of fatalities occurred within the first 24 hours of 
hospitalization. The death rate fell rapidly after the first week of hos- 
pitalization. 

Coma, and even an altered sensorium of a lesser degree, had an un- 
favorable effect on the outcome. 

A large number of patients in this study had elevated blood pressures, 
and this also had an unfavorable effect on the prognosis. 

Advancing age did not seem to influence the outlook. 

It seems that the patients who die in the first day or two are so des- 
perately ill that little can be done to improve the situation during this period. 

The primary objective of surgery is the prevention of recurrent bleed- 
ing. Its risks must be weighed against those of recurrent hemorrhage 
at corresponding -time intervals after the last bleeding episode. It is our 
feeling: that surgical intervention in properly selected cases is life-saving, 
but- preplanned, long-term studies of the death rate in a large series of cases 
of ruptured aneurysms, conservatively-and surgically treated, are necessary 
before the. indications for surgery can be clearly defined. 


SUMMARIO IN INTERLINGUA 


“Es Tevistate le resultatos de un septenne studio de controlo sequential in 134 
patientés con spontanee hemorrhagias subarachnoide. 

Nostre patientes habeva un mortalitate total de 43%. Isto es simile a previemente 
reportate cifras:de-mortalitate in iste condition. Le plus grande numero de mortes 
occurreva”intra- le prime 24 horas post le admission al hospital. Le mortalitate 
declinava rapidemente post le prime duo septimanas de sojorno al hospital. Coma, 
alterationes sensorial,-e hypertension esseva disfavorabile signos prognostic. Avan- 
tiation de etate non_pareva influentiar le prognose. 

A> iste tempore, solmente un tractamento supportatori pote esser offerite al 
desperatemente malade patiente durante le periodo immediatemente post un cata- 
strophic hemorrhagia subarachnoide. 

Le objectivo del intervention chirurgic es le prevention de recurrente sanguination. 
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Le risco del chirurgia debe esser mesurate contra le risco del spontanee recurrentia 
de sanguination a correspondente intervallos de tempore post le ultime episodio 
precedente de sanguination. A generalmente parlar, le periculos del intervention 
chirurgic e etiam del spontanee recurrentia de sanguination declina in le curso del 
tempore. 

Le melior momento pro le intervention chirurgic se determina le melio super 
le base del capacitate del patiente de restablir se ab coma e non secundo un limite 
temporal arbitrari. I] es evidente que in ben seligite casos le intervention chirurgic 
pote salvar le vita del patiente, sed pre-planate studios a longe vista debe esser 
dedicate al mortalitate in extense series de casos de aneurysma rupturate, con 
tractamento conservatori e con tractamento chirurgic, ante que ben definite indi- 
cationes pro le intervention chirurgic pote esser formulate. 
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SURVIVAL IN ACUTE LEUKEMIA: THE INFLU- 
ENCE OF BLOOD GROUPS, SEX, AND AGE 
AT ONSET 


By Prero Mustaccut, M.D., Eowin M. SHonretp, A.B.,t and 
S. P. Lucia, M.D., F.A.C.P., San Francisco, California 


THIs communication presents the survival experience of a group of 586 
individuals with acute leukemia in relation to their blood groups, sex, and 
age at symptomatic onset. 


MATERIAL AND METHOD 


The study group included 586 subjects, 330 males and 256 females. The 
data were collected from the following institutions: Memorial Center for 
Cancer and Allied Diseases, New York, N. Y. (inactive files for the years 
1951 through 1956); Roswell Park Memorial Institute, Buffalo, N. Y. 
(for the years 1950 through 1956) ; the Clinical Center, National Institutes 
of Health, Department of Health, Education, and Welfare, Bethesda, Mary- 
land (for the years 1953 through 1956); and the University of California 
Hospitals, San Francisco (for the years 1950 through 1957). 

The diagnosis of acute leukemia was firmly established on both clinical 
and hematologic bases in each subject included in the study. All clinical 
records were personally reviewed. We elected to exclude from the study 
those cases of lymphosarcoma that eventually culminated in acute leukemia ; 
cases of obscure or “aplastic’”’ anemias that finally developed terminal acute 
leukemia ; and cases of chronic leukemia in acute relapse. Thus, our analy- 
sis was restricted to those acute leukemic processes developing abruptly in 
a person who had been clinically well before the date of onset. While some 
of the excluded cases may have been bona fide instances of acute leukemia, 
they were eliminated from this study to preserve reasonable uniformity in 
both diagnostic and clinicopathologic criteria. 

“Survival” represents the length of time from the symptomatic onset of 
the leukemia until death, or to the time the subject was last seen alive. Of 
the 586 patients whose survival is described here, only 31 were not followed 
until death. 

The first part of the study deals with survival in terms of the major 
blood groups to which the subjects belong. This analysis was effected by 
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calculating sex and age-adjusted six-month survival rates for each of eight 
blood groups within each sex. 

In the second part of the study, survival by sex and survival by age at 
onset were computed by means of the actuarial or modified life table method, 
the current technic designed to make use of all available information on each 
of the subjects being followed. In the determination of survival by age at 
onset, patients were divided into age groups selected according to certain 
peculiarities of the mortality and incidence curves of acute leukemia. The 
following age groups were selected: 


Age-group 0-2: from birth to the time of the first mortality peak. 
Age-group 3-4: characterized by a decreasing mortality. 

Age-group 5-14: characterized by a decreasing incidence. 
Age-groups 15-24 and 25-34: facing a relatively stabilized or mini- 
mally increasing risk of contracting acute leukemia. 

Age-groups 35-44, and 45 and over: exposed to a risk increasing 
with age. 


mn 


RESULTS AND COMMENTS 


1. Survival by Blood Groups: Table 1 presents the age and sex-adjusted 
six-month survival rates as well as the number of subjects in each subclass. 
The blood group was known in all but 16 of the 586 subjects. 

Differences between subclasses containing more than 15 subjects were 
tested for significance.* None was found to be significant. This is in 
agreement with the observations made by MacMahon and Forman.’ 

2. Survival by Sex: The greater incidence of leukemia in males repre- 
sents a documented association between sex and this illness. The present 
study yields no positive result on the existence of a link between sex and 
survival. Curves depicting cumulative percentile survivals by sex are 


TABLE 1 
Age and Sex-Adjusted Six-Month Survival Rates by Blood Group and Sex 


Males Females 

Blood Group | Six-month % Survival Six-month % Survival 
| No. of Subjects | (Age and Sex-Adjusted) No. of Subjects (Age and Sex-Adjusted) 
| | (Per Cent) (Per Cent) 

O Rh+ 94 65.0 102 66.6 

A Rh+ 117 | 54.1 85 63.1 

B Rh+ 38 70.7 24 } 52.9 

AB Rh+ 18 66.6 5 35.5 

O Rh— 20 75.6 17 60.8 

A Rh— 24 68.5 13 52.1 

B Rh— 36.5 3 36.5 

AB Rh—- 5 35.2 1 


* We are indebted to Dr. Calvin Zippin and his staff for carrying out the tests of sig- 
nificance. 
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practically identical (figure 1). In addition, incidence data show that this 
association with sex is most evident after age five.” * However, calcula- 
tions based exclusively on individuals five years of age or older have re- 
sulted in identical survival curves for each sex. Thus, from a prognostic 
point of view, the sex of the subject who develops acute leukemia seems to be 
immaterial. This is in accord with other observations * and, we believe, 
represents an interesting aspect in the biology of acute leukemia, since in 
the United States this illness attacks preferentially the male sex.* The 
factors contributing to the lower incidence of leukemia among females over 
age three have the limited effect of reducing the risk of developing clinical 
leukemia; however, they do not influence the course of the disease once it 
becomes manifest. 

3. Survival by Age at Symptomatic Onset: We have analyzed survival 
according to various age groups. Figure 2 presents the cumulative per- 
centile survival of age groups 0 to 2; 3 to 4; 5 to 14; 15 to 44; and 45 and 
over. Median survival values are summarized in table 2 and are presented 
graphically in figure 3. 
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Irrespective of age at onset, no subject survived for more than four 
years. However, the age at onset seems to have influenced the rate at 
which each group was depleted. The curves for ages 3-4 and 5-14 coincide, 
and, as a group, patients of these ages enjoy a significantly * longer median 
survival than that experienced by the study group as a whole. 


TABLE 2 


Median Survival by Age at Onset in Acute Leukemia. Both Sexes Combined. All 
Acute Leukemia Cases Combined and All Acute Lymphocytic and Lymphocytoid 
Leukemias Only. (Excludes granulocytic, monocytic and stem cell types.) 


Median Survival From Onset 


Acute Lymphocytic and 
Lymphocytoid Leukemias 
Only (Months) 


Age Group In Years All Cases (Months) 


0-2 6.0 6.5 
3-4 9.0 
5-14 9.0 9.0 
15-24 7.0 
25-34 so} 6.8 
35-44 5.0 
45+ 5.8 6.0 


* See footnote, page 1100. 
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When cases of acute lymphocytic and lymphocytoid leukemia were con- 
sidered separately, the resulting median survival values were not materially 


influenced (table 2). 


COMMENTS 


In the United States, incidence rates for acute leukemia have been calcu- 
lated for the Borough of Brooklyn * and for the entire State of Connecticut.* 
These studies indicate that the incidence of acute leukemia is influenced by 
the age and sex of the population at risk. These curves for acute leukemia 
of all types are bimodal, showing a peak in early childhood and another 
peak in later life. Bimodal incidence curves of the same general pattern 
are also obtained when acute lymphocytic and acute myelogenous leukemias 
are considered separately.® 

In examining the bimodality of the mortality curve of Hodgkin’s disease, 
MacMahon * suggested an explanation based on the possibility either that 
the illness which developed during infancy and childhood was not the same 
as that which developed later, or that different etiologic mechanisms were 
operating at different ages. Similar interpretations may be offered for the 
incidence curves of acute leukemia, regardless of whether each major cyto- 
logic type is considered to be an independent illness, or whether cytologic 
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differences are interpreted as merely accessory variants of the same basic 
malady. 

When sex-specific incidence curves for acute leukemia and chronic 
leukemia are plotted (figure 4), one observes that the curve for acute 
leukemia in the adult might be more closely related to the curve for chronic 
leukemia than to the curve for the acute leukemia of infancy and childhood. 

Mortality attributed to leukemia during the first five years of life is 
probably due entirely to the acute variety, which shows a peak around age 
3.°°7 In a fatal illness of short duration like acute leukemia, the age- 
specific mortality peak may reflect a peak in its incidence beyond which the 
risk of developing the disease begins to decline. Thus one would have to 
postulate the existence of some protective factors depressing the incidence 
curve of acute leukemia during childhood and early adult life, and of some 
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factors which would render females beyond age five somewhat less sus- 
ceptible to this disease than are males. On the other hand, the progressive 
increase in adult acute leukemia with age indicates that such factors ‘con- 
tributing to lower incidence are either not present or operating, or that an- 
other biologic difference between the acute leukemia of infancy and childhood 
and that of maturity exists. 

The analysis of the survival by age at onset and by sex of these subjects 
prompts the following speculations: In the women who develop leukemia in 
spite of the relative “resistance” referable to some attribute of the female sex, 
this modification in susceptibility would appear to be of an all-or-none type. 
A woman's resistance to leukemia may be adequate enough to prevent its 
development, but if it is inadequate, the resultant disease follows a course 
indistinguishable from that characteristic of males. For this reason, al- 
though the nature of this “protecting” factor is unknown, we may suppose 
that it differs from the factor which renders certain age groups less sus- 
ceptible to acute leukemia and somewhat more resistant to the illness after 
it is contracted. 

From birth to age three, an individual is increasingly susceptible to 
leukemia, both sexes being attacked at the same rate. After age three, the 
effects of certain protective mechanisms manifest themselves in a twofold 
fashion. First, the risk of developing acute leukemia is reduced or delayed 
until maturity and, as a consequence, the incidence decreases. According to 
the Connecticut data,’ this aspect of the hypothetic mechanism is evident 
in the age groups younger than 35-to-44. In addition, beyond age five it 
is more pronounced in females than in males. Second, even when this age- 
linked protective action is inadequate and leukemia develops between ages 
three and 14, some beneficial effect is still apparent in terms of an increased 
median survival. For some reason, the improved survival evident during 
ages three to 14 is experienced to a lesser extent by individuals developing 
leukemia between ages 15 to 24, and has disappeared completely in subjects 
between ages 25 and 44 (figure 3 and table 2), even though these subjects 
have the same or lower incidences than does the age group five to 14. This 
particular situation may resemble the protection afforded by the immunity 
developing after vaccination against several communicable diseases, e.g., 
poliomyelitis,” where, even if it fails to prevent clinical infection, it influences 
morbidity favorably. Again, a low incidence associated with an increased 
severity of the illness is certainly not unknown in other fields of medicine. 
To use the same example of poliomyelitis, although it does not occur so 
frequently in adults-as in children,’ it is a much more serious. disease 
after age 15.*° Differences in survival have been attributed to differences 
in response to therapy which correlated with the age of the subject,’ but 
as yet the reasons for this age-conditioned difference in response to therapy 
are not apparent. Moreover, the question was recently revived by Pinkel 
and Nefzger '* whether the pattern of temporospatial aggregation displayed 


| 
Ma 


1106 


MUSTACCHI, SHONFELD, AND LUCIA May 1960 


by children with acute leukemia in the Buffalo area was possibly reminiscent 
of an acute infectious disease pattern. It should be noted, however, that for 
leukemia to be a communicable disease would probably require that the ratio 
of disease to infection be far greater than what is classically seen in an in- 
fectious process. But of course this does not mean that it is not so. The 
relatively scarce epidemiologic documentation available on human leukemia 
testifies to how little this subject has been explored. 


SUMMARY 


1. The survival pattern of a group of 586 subjects who developed acute 
leukemia between the years 1950 and 1957 was analyzed in relation to sex, 
blood group and age at onset. 

2. Sex or blood group relationships apparently did not influence sur- 
vivorship in acute leukemia. 

3. The duration of the illness appears to have been influenced by the age 
at onset. 


Median Survival Values: 


Ages 0-2 years —6.0 months 
3-4 years —9.5 months 
5-14 years—9.0 months 

15-24 years—7.0 months 

25-34 years—5.0 months 

35-44 years—5.0 months 

45 and over—5.8 months 
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SUMMARIO IN INTERLINGUA 


Le cifras de superviventia in un gruppo de 686 subjectos con leucemia acute (330 
masculos e 256 femininas), vidite inter 1950 e 1957, esseva analysate in relation a 
gruppo de sanguine e sexo e al etate del patientes al tempore del declaration del morbo. 

Gruppos de sanguine.—Le superviventia semestral, adjustate pro etate e sexo, 
esseva calculate pro cata un del octo major gruppos de sanguine intra le un e le altere 
sexo. Nulle significative differentia esseva constatate in le superviventia. 

Sexo.—Le sexo non influentiava le superviventia. Le curvas de superviventia 
pro le duo sexos esseva identic. 

Etate al tempore del declaration del morbo.—In determinar le superviventia como 
function del etate, le sequente gruppos de etate esseva seligite e usate como base del 
calculation del tempores de superviventia median: Etates 0 a 2 annos, 6,0 menses; 
3 a 4 annos, 9,5 menses; 5 a 14 annos, 9,0 menses; 15 a 24 annos, 7,0 menses; 25 a 
34 annos, 5,0 menses; 35 a 44 annos, 5,0 menses; e 45 annos e plus, 5,8 menses. 

Le superviventia esseva apparentemente influentiate per le etate del patientes 
al tempore del declaration del morbo. 

Le valores pro le gruppos de etate ab tres a quatro e ab cinque a 14 annos esseva 
significativemente prolongate. Iste constatation inspira le sequente speculationes: 
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Ab le momento del nascentia usque al etate de tres annos, le individuo es pro- 
gressivemente susceptibile de contraher leucemia, e ambe sexos es attaccate in le 
mesme mesura. Post le etate de tres annos, le risco del disveloppamento de leucemia 
acute es reducite o retardate usque al tempore del maturitate. Como consequentia 
de isto, le incidentia declina. Le presente studio suggere que mesmo quando iste 
effecto protectori del etate es inadequate, i.e., mesmo quando leucemia superveni a 
etates de inter tres e 14 annos, un certe influentia benefic remane apparente in le 
forma del augmentate superviventia. Pro le un o le altere ration, le meliorate 
superviventia que es evidente a etates de inter tres e 14 annos es experientiate minus 
extensemente per individuos qui disveloppa leucemia a etates de inter 15 e 24 annos. 
Illo ha disparite completemente in le caso de subjectos contrahente leucemia a etates 
de inter 25 e 44 annos, ben que iste gruppo ha le mesme o un plus basse incidentia 
del morbo que le plus juvene gruppo (de etates de inter cinque e 14 annos). II es 
possibile que iste situation pote esser comparate con le protection resultante del im- 
munitate que se disveloppa post le vaccination contra varie morbos contagiose, como 
per exemplo poliomyelitis, ubi le vaccination—mesmo si illo non preveni le infection 
clinic—exerce un influentia favorabile super le morbiditate. Tamen, il debe esser 
signalate que pro designar leucemia como un morbo infectiose, il esserea probabile- 
mente necessari trovar un proportion de morbo a infection multo plus grande que lo 
que se incontra classicamente in un processo infectiose. Le relativemente sparse 
documentation epidemiologic pro leucemia in humanos reflecte le inadequate attention 
que ha essite prestate al exploration de iste aspecto del thema. 
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CASE REPORTS 


ANEMIA DUE TO STABLE FACTOR DEFICIENCY IN A 
PATIENT WITH POLYCYTHEMIA VERA * 


By ANANDA S. Prasap, M.B., B.S., Ph.D. (Med.), Shiraz, Iran 


HEMORRHAGIC tendency in polycythemia vera has been reported in the litera- 
ture. However, bleeding severe enough to cause anemia and to mask the diag- 
nosis of polycythemia vera is rare. A patient came to this hospital three years 
ago with anemia and splenomegaly thought to be due to agnogenic myeloid meta- 
plasia. A diagnosis of polycythemia vera was made finally, and the bleeding 
tendency was attributed to a deficiency of the stable factor (synonyms: Factor 
VII, Proconvertin, SPCA). Later priapism developed, a rather rare thrombotic 
complication of this disease. Since the case is of unusual interest, it is believed 
to be worthy of report. 


Case Report 


A 23 year old man noticed a mass in the left upper quadrant of his abdomen in 
1948. The first bleeding manifestation appeared in 1949 when, after extraction of 
teeth, he bled severely. In 1954 and 1955 melena occurred. The first admission to 
Nemazee Hospital was in January, 1956, because of hematemesis and melena for 12 
days. 

His parents, three brothers, one sister and one living son are all healthy and 
give no history of hemorrhagic diathesis. 

There were no abnormalities on physical examination except for an enlarged 
spleen that reached the iliac crest, and pallor of the skin. The hemoglobin measured 
6.4 gm.%. The hematocrit read 27%, and platelets numbered 170,000 per cubic mil- 
limeter. The leukocytes were 13,000 per cubic millimeter, of which 78% were seg- 
mented - neutrophils, 6% band forms, 11% lymphocytes, 3% monocytes and 2% 
eosinophils. Normoblasts, basophilic stippling and polychromasia were present in 
smear. -The. prothrombin time was 34 sec. (control, 14 sec.). Roentgenography 
of the gastrointestinal tract revealed a spastic duodenal bulb but no evidence of an 
ulcer. . An esophagram and an intravenous pyelogram were normal. An exploratory 
laparotomy was performed. The pressure of the portal vein before and after splenec- 
tomy) was23..cm.,.and 16 cm, of H,O, respectively... The. spleen weighed 887. gm. 
There were hyperplasia of red pulp tissue and myeloid metaplasia. The bone mar- 
row,..examineda. week: later) showed atrophy of fat and: hyperplasia..of all cellular 
elements, including megakaryocytes. The patiént left the’ hospital in February, 1956. 

Second’ admission was.in March, .1956, because of .gastrointestinal hemorrhage. 
The hemoglobin.was reduced .to 9.7 gm.%. <A .week later. the’ patient ‘complained of 
itching of. hands: and feet and of gingival bleeding. ... Roentgenography, failed to show 
a peptic ulcer. Agnogenic myeloid metaplasia: was considered as: the ,!probable 

* Received for publication January 4, 1960. i 

From the Department of Internal Medicine, Nemazee Hospital, Shiraz, Iran. 

Requests*for reprints should be addressed to Dr. Ananda S. Prasad, Shiraz Medical 
Center, Némazee Hospital, Shiraz, Iran. 

1108 


ot 


Vol. 52, No. 5 CASE REPORTS 1109 


diagnosis. The patient received 1,000 ml. of blood, and the hemoglobin rose to 
10.0 gm.%. He was discharged in April, 1956. Ferrous sulfate, 0.19 gm., and one 
multivitamin tablet three times daily were prescribed. 

The patient was then observed in the out-patient clinic, where tests of hepatic 
function were found to be normal. Liver biopsy showed no abnormality. 

The third admission was in May, 1956, for 13 days. This time the hemoglobin 
measured 15.6 gm.%, the hematocrit read 53%, and the leukocytes and platelets 
numbered 18,800 and 1,500,000 per cubic millimeter, respectively. The bleeding and 
clotting times were normal, and the prothrombin time was 13 sec. (control, 12 sec.). 

The fourth admission was in December, 1956, the patient having lost nearly 
1 L. of blood (estimated). at about 40-day intervals since June, mainly from the 
gums and the gastrointestinal tract. The hemoglobin fell to 7.9 gm.%. The pro- 
thrombin time was 18 sec. (control, 13 sec.). The bone marrow again showed 
hyperplasia of all cellular elements. Gastrointestinal roentgenography revealed no 
ulcer. After transfusions of blood the prothrombin time became normal (100%). 
During this period of study the leukocyte count ranged from 22,000 to 29,000 per 
cubic millimeter, and there were persistent eosinophilia (4 to 9%) and basophilia 
(2 to 5%). Since the diagnosis of atypical myelogenous leukemia was considered, 
Myleran, 2 mg. daily, was administered for 12 days. After that the hemoglobin was 
11.5 gm.%, and the leukocytes numbered 19,750 per cubic millimeter. The patient 
was discharged after 60 days. 

The fifth admission was in November, 1957, because of hemorrhagic anemia. 
The hemoglobin then was 5 gm.%. The prothrombin time on two occasions was 
21 and 23 seconds, respectively (control, 14 sec.). The patient received 1,500 ml. 
of blood, and was discharged in January, 1958. At the time of discharge the 
hemoglobin was 15.6 gm.%. He was advised to take ferrous sulfate, 0.19 gm., 
vitamin K, 10 mg., and one multivitamin tablet three times daily. 

The sixth admission: was in April, 1958, ‘because: of massive gastrointestinal 
hemorrhage. The hemoglobin on-admission -was 4.2 gm.%. The platelet count 
ranged from 90,000 to 110,000 per ‘cubic millimeter...The patient received 2,500 ml. 
of blood, and ferrous sulfate, er three times a day, was started again before his 
discharge in May, 1958. . 

The seventh admission w as in “August; 1958, because of fever due to Plasmodium 
malariae. This was treated. with" chloroquine -and primaquine in the usual dosage. 
Hepatic function tests. were *found’ to , be. normal. .Liyer biopsy again was unre- 
markable. No ulcer or warices were seen roentgenographically. The patient was 
discharged in October,. 1958. 

He visited the out- -patient clinic’ in January, 1 1959, ‘because of gingival bleeding. 
The prothrombin time -was 37: 12 and mild hypochromic 
anemia was present. Ferrous’ siffate;-0.18 gth’ three’ times day, was ordered. One 
month later the hematdcrit*level 650,000 per cubic 
millimeter, and the prothrombin/time’ was ‘18, seconds: (coritrol; 13 sec.). On addition 
of three-day-old serum ‘to plasma,’ the! ‘prothronibin- -time*became 14 seconds (control, 
14 sec.). Prothrombin, -Was normal... clot retraction was poor. 
Plasma fibrinogen was 600 mg.4 ' These; ‘studies clearly indicated that the plasma 
was deficient in the stable factor. with iron- caused erythrocytosis, thrombo- 
cytosis, leukocytosis and a. plethoric appearance. 

The eighth admisSign was’ in’ ‘February, 1959, further investigation. On 
March 5, 1959, the hemoglobin fead 17 8 gm.%, the hematocrit level was 70%, and 
the platelets numbered- 600,000- per cubic’ millimeter." On «March 9, 1959, the iron 
was discontinued. Four’ ‘days ‘latér--the- patient Suddéhily ‘developed priapism. The 
following day venesection/of:500 was ‘done. and,-under- spinal anesthesia, aspiration 
of blood from the corpus cavernosuri’ was performed which relieved the priapism 
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for a few hours. A few days later the corpus cavernosum had to be resected. The 
patient lost nearly 1,000 ml. of blood during this procedure. After this, severe pain 
in his penis and testicle and a large hematoma appeared. A transfusion of 500 ml. 
of fresh blood stopped the bleeding. Five days later, infection of the urinary tract 
occurred, for which he received tetracycline, 2 gm. daily. Bleeding from the penile 
incision was controlled by an Ace bandage and a transfusion of 500 ml. of fresh 
blood. Since the diagnosis of polycythemia vera had become apparent, Myleran,™ 
4 mg. daily, was started on April 12, 1959. One week later the penis was amputated. 
The hemoglobin measured 10.5 gm.%. The patient was discharged in May, 1959, 
while receiving Myleran, 2 mg., and ferrous sulfate, 0.18 gm., three times a day. 
The ninth admission was for stricture of the urethra. The urethra was dilated, 
and the patient was discharged after 12 days to be followed in the out-patient clinic. 
He received ferrous sulfate, 0.18 gm. three times a day for nearly seven weeks, 


after which it was discontinued. 
The patient was last seen on September 23, 1959, when he was in fair health. 
The essential laboratory findings are presented in table 1. 


DISCUSSION 


This patient presented a diagnostic problem when seen initially. Bleeding 
from the upper gastrointestinal tract and gums caused severe anemia. Lapa- 
rotomy revealed only splenomegaly; the spleen was excised, and showed mye- 
loid metaplasia. The bone marrow was hyperplastic on several occasions. The 
diagnosis of polycythemia vera was made after the patient's hypochromic anemia 
was treated with iron, given orally, which led to a plethoric appearance, erythro- 
cytosis and thrombocytosis. Leukocytosis persisted throughout the period of 
observation. The prolonged prothrombin time was corrected by old (48-hour ) 
serum which indicated a deficiency of the “stable factor.” '* This caused bleeding 
and anemia, which at first hindered the diagnosis of polycythemia vera. In spite 
of iron therapy the red cells remained hypochromic, probably because of the rapid 
turnover rate of iron. Thrombocytosis after iron therapy was also striking. 

Lawrence attributed bleeding diathesis in polycythemia vera to defective clot- 
ting. The clot was said to be often fragile and imperfectly formed, to dissolve 
easily and to retract poorly. The rapid but defective clot retraction associated 
with an increased corpuscular volume, platelet count and viscosity is responsible 
for the frequent occurrence of both thrombosis and hemorrhage. Bjorkman has 
reported increased fibrinolysis,? and he and Fiehrer * found fibrinogenopenia in 
some patients with polycythemia vera. According to Wasserman, anticoagulant 
therapy is contraindicated in polycythemia vera.° When the stable factor is de- 
ficient, anticoagulants are hazardous, as was the case in my patient. It is inter- 
esting to note that, after therapy of polycythemia vera with Myleran, the pro- 
thrombin time has become normal. Review articles **'° and a textbook of 
hematology ° do not mention a defect of the stable factor in polycythemia vera, 
so that the association is probably rare. 

Videbaek’s polycythemic patient showed a high incidence of bleeding,” and in 
Alta Plano, in Peru, Mirande found frequent hemorrhagic phenomena in inhabi- 
tants who have large blood volumes, as quoted by Lawrence.' 

Priapism is known to occur in patients with leukemia, but Wintrobe,® Law- 
rence,’ Pike * and Calabresi and Meyer ?° do not mention this complication in 
their reviews on polycythemia. 
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SUMMARY 


A patient with polycythemia vera had a deficiency of the stable factor. He 
came to the hospital initially with severe anemia and splenomegaly. After 
treatment with iron, erythrocytosis, thrombocytosis and leukocytosis developed, 
and he appeared to be plethoric. During the polycythemic phase, priapism oc- 
curred as a rare thrombotic complication of polycythemia. Myleran was ad- 
ministered, and a good hematologic control was established. 
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SUMMARIO IN INTERLINGUA 


Le presentia de un diathese hemorrhagic in casos de polycythemia ver se trova 
reportate in le litteratura. Tamen, grados de sanguination satis sever pro causar 
anemia e pro mascar le diagnose de polycythemia ver es rar. In 1948, un masculo 
de 23 annos de etate disveloppava splenomegalia. Inter 1956 e 1959, ille esseva 
hospitalisate repetitemente pro hemorrhagia gastrointestinal. In 1956 splenectomia 
esseva effectuate. Le splen pesava 887 g e monstrava metaplasia myeloide. Plure 
examines roentgenologic revelava nulle signo de ulcere peptic o de varices esophagee. 
A causa del presentia combinate de anemia e splenomegalia, un diagnose de metaplasia 
myeloide de etiologia incognoscite esseva formulate. Le medulla ossee manifestava 
hyperplasia in plure examines. Le tempore de prothrombina esseva augmentate 
in repetite studios, e un carentia de factor stabile esseva establite. Le patiente esseva 
tractate con ferro pro anemia hemorrhagic. Subsequentemente ille disveloppava 
erythrocytosis, thrombocytosis, leucocytosis, e un apparentia plethoric. Finalmente le 
diagnose de polycythemia ver con carentia de factor stabile esseva facite. Durante le 
phase de polycythemia le patiente disveloppava priapismo (que es un complication 
thrombotic rar de iste morbo). Isto requireva le amputation del penis. Le patiente 
esseva tractate con Myleran pro polycythemia ver, con bon responsa hematologic. 
Le tempore de prothrombina redeveniva normal. Es opinate que le carentia de factor 
stabile es un aspeécto acquirite, proque nulle historia de manifestationes hemorrhagic 
esseva obtenite in altere membros del familia, e le patiente mesme non habeva habite 
episodios de sanguination ante le etate de 23 annos. 

In summa: Un patiente con polycythemia ver e acquirite carentia de factor stabile 
se presentava in un phase anemic que esseva le resultato de un sever tendentia hemor- 
rhagic. Le phase polycythemic se disveloppava post therapia a ferro. In iste stadio, 
priapismo se manifestava que es interpretate como un complication thrombotic. 
Al tempore del presente reporto, le patiente es ben mantenite hematologicamente per 
medio de Myleran. 


BIBLIOGRAPHY 


1. Lawrence, J. H.: Polycythemia (Modern. Medical_.Monographs),. 1955, Grune and 
Stratton, New York, p. 44. 

2. Bjorkman, S. E.: Three cases of polycythemia with fibrinogenopenia, Acta med. scan- 
dinav. 129: 472, 1947. 

3. Fiehrer, A.: Sang incoagulable et maladie de Vaquez, Semaine d. hop. Paris 26: 997, 
1950. 

4. Rosenthat, R. L.: Blood coagulation in polycythemia and leukemia, J. Lab. and Clin. Med. 
34: 1321, 1949. 


: 
‘te 


‘ol. 52, No. § CASE REPORTS 1113 


. Wasserman, L. R.: Polycythemia vera—its course and treatment, Bull. New York 
Acad. Med. 3: 343, 1954. 

. Bjorkman, S. E., Laurell, C. B., and Nilsson, I. M.: Serum proteins and fibrinolysis in 
polycythemia vera, Scandinav. J. Clin. and Lab. Invest. 8: 304, 1956. 

. Videbaek, A.: Polycythemia vera—course and prognosis, Acta med. scandinav. 138: 
179, 1950. 

. Pike, G. M.: Polycythemia vera, New England J. Med. 258: 1250 (June 19) 1958. 

. Wintrobe, M. M.: Textbook of hematology, 4th Ed., 1956, Lea and Febiger, Philadelphia. 

. Calabresi, P., and Meyer, O. O.: Polycythemia vera, Ann. Int. Med. 50: 1182, 1959. 

. Wald, N., Hoshino, T., and Sears, M. E.: Therapy of polycythemia vera with Myleran, 
Blood 13: 757, 1958. 

. Quick, A. J.: Hemorrhagic diseases, 1957, Lea and Febiger, Philadelphia, p. 382. 


RECURRENT HYPERPARATHYROIDISM * 


By GuNTER LauBINGER, M.D., J. Martin M.D., and RicoMonp W. 
Jr., M.D., Detroit, Michigan 


Primary hyperparathyroidism has held the curiosity of many physicians 
and clinical investigators since Mandl in 1925 performed the first operation for 
this condition. Our interest was recently attracted by a patient with recurrent 
hyperparathyroidism, a problem Mandl? had actually encountered in his original 


patient. Although several other cases have been mentioned in the many reports 
of patients with hyperparathyroidism, only a few authors have been primarily 
concerned with its clinical significance. Hellstrom? discussed recurrence in his 
recent report of 92 patients with hyperparathyroidism. In 20 of these, the first 
operation was unsuccessful. Janelli,? on the other hand, did not mention this 
aspect of the disease in his recent review of 600 cases of primary hyperparathy- 
roidism collected from the world literature. Likewise, Black,‘ in his extensive 
study, did not refer to this aspect categorically. The present case affords an 
opportunity to discuss clinical recurrence as an entity distinct from the more 
commonly encountered early relapse following incomplete surgery for hyperpara- 
thyroidism. 


Case REPORT 


A 19 year old girl was first seen at the Henry Ford Hospital on May 6, 1940, 
complaining of pain in the right hip and back of 16 months’ duration. An irregular 
enlargement of the right upper pole of the thyroid and painful, limited motion of the 
right hip were the only significant physical findings. Large cystic areas were seen 
in the x-ray studies of both femora. Slight bulging of the right femoral cortex was 
reported. Multiple cystic areas were seen in the x-ray of both humeri. The kidneys, 
renal pelvis and other soft tissues were reported to be free of calcification. Three 
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successive calcium values were 15.6, 16.5 and 16.2 mg.%, while serum phosphorus 
values were 2.9, 2.9 and 2.3 mg.%. Serum alkaline phosphatase values ranged from 
7.3 to 14.2 Bodansky units. The diagnosis of primary hyperparathyroidism was made, 
and on May 28, 1940, surgical exploration revealed a tumor 2.5 cm. in diameter behind 
the right upper lobe of the thyroid. The right lobe and tumor were resected. No 
other abnormalities were noted, and the remaining parathyroids appeared to be normal. 
The tumor was found on microscopic study to be an encapsulated parathyroid adenoma 
of chief cells with a large hemorrhagic cyst. 

Mild symptoms of hypocalcemia occurred during the immediate postoperative 
period. Serum calcium concentrations fell to a low of 6.9 mg. per 100 ml. on the 
second postoperative day, and ranged between 8.8 and 10.8 mg. per 100 ml. up to 
the patient’s release from the hospital. During this period, serum phosphorus values 
varied between 2.8 and 4.9 mg. per 100 ml., while serum alkaline phosphatase re- 
mained at preoperative levels. The hypocalcemia was effectively controlled with 
oral calcium lactate and calcium chloride totaling 9 gm. daily. The patient was dis- 
charged on the tenth postoperative day, but returned two days later with increasingly 
severe paresthesias, nervousness and sporadic tetany despite continuing oral calcium 
supplements. Serum calcium concentration varied between 7.9 and 9.7 mg. per 100 
ml., while serum phosphorus values were 3.3 and 4.2 mg. per 100 ml. Intensive 
treatment with a high calcium intake resulted in progressive relief of symptoms, and 
seven days later the patient was discharged. The calcium supplements were con- 
tinued for two months, during which time serum calcium values did not exceed 9.7 
mg. per 100 ml. 

In 1943 and 1944, x-ray films were interpreted as showing no change in the 
previously reported fibrous cystic osteitis. The patient remained asymptomatic. A 
serum calcium value in 1943 was 11.4 mg. per 100 ml., not considered to be signifi- 
cantly elevated at that time. The first evidence of recurrence was an elevated serum 
calcium concentration of 12.2 mg. per 100 ml. in January, 1945. Contact with the 
patient was lost, and it was not until March, 1950, that additional studies could be 
made. She was without symptoms, and a small nodule in the left lobe of the thyroid 
was the only pertinent finding in the physical examination. Cystic changes similar 
to those previously observed were present in the x-ray films of both femora and the 
right tibia. Serum calcium concentration was 12.8 and 13.7 mg. per 100 ml., while 
serum phosphorus was 1.7 mg. per 100 ml. Serum alkaline phosphatase concentra- 
tion was 1.5 Bodansky units. Operation for recurrent hyperparathyroidism was 
refused. 

In the same year the patient was examined at the University Hospital, Ann 
Arbor, where the diagnosis was confirmed. Following this she was seen at the 
original institution in 1953 with symptoms of pylorospasm, in 1954 with an upper 
respiratory infection, and in 1955 with menorrhagia. 

In early 1957 a further opportunity arose to evaluate this patient's clinical status. 
She was asymptomatic except for menstrual irregularities. On examination, a 
tumor in the area of the left thyroid lobe could be feit. This was also seen on a 
photofluorogram of the chest. Serum calcium was 13.1 and phosphorus 2.2 mg. 
per 100 ml. The alkaline phosphatase remained normal at 2.6 units. The x-ray 
films of the bones were reported as showing no appreciable change since 1950, and no 
subperiosteal resorption was noted in the carpal bones. An intravenous pyelogram 
was normal. 

It was not until July, 1957, when the patient had to be hospitalized for an acute 
synovitis of the right knee (which was not considered to be related to the hyper- 
parathyroidism), that she finally agreed to reoperation. The hematologic data were 
normal except for mild leukocytosis. The urinalysis was normal, and serum non- 
protein nitrogen was 27 mg. per 100 ml. Two phosphorus reabsorption tests were 
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64.2 and 51.3%. Following three days of receiving a diet containing 150 mg. of 
calcium, the patient excreted 308 and 444 mg. of calcium in two 24-hour urine 
specimens. 

On July 30, 1957, a walnut-size cystic tumor was removed from behind the left 
lower lobe of the thyroid. The histology of the tumor was again of the chief cell 
type. A normal parathyroid gland was seen behind the left upper pole. The right 
lobe of the thyroid was absent, and there was no evidence of parathyroid tissue. 

Two days postoperatively the patient developed mild symptoms of hypopara- 
thyroidism. Serum calcium ranged between 9.2 and 8.6 mg. per 100 ml. during the 
following two weeks, while serum phosphorus levels were from 3.4 to 3.8 mg. per 
100 ml. Oral calcium gluconate controlled the hypocalcemia, and after one week 
all symptoms had disappeared. The oral calcium supplements were discontinued 
after three weeks. A phosphorus reabsorption test two weeks after operation was 
95%. 

During the year since operation the patient has remained free of symptoms and 
seems to be in excellent health. 


DISCUSSION 


At present, the only acceptable treatment of primary hyperparathyroidism 
caused by one or more adenomas is the surgical removal of all hyperfunctioning 
tissue. If this has been accomplished at surgery, in most instances a lifelong 
cure results. In the exceptional case the disease may recur months or years 
later because it was not possible at operation to identify a tiny adenoma that as 
yet had not become hyperfunctioning, or parathyroid tissue that was to give rise 
to an adenoma at some later date. In identifying cases that fall under this cate- 
gory, one must eliminate those where the first operative procedure failed to bring 
about a temporary remission. Lack of a careful search for multiple adenomas, 
location of an adenoma within the tissue of the thyroid gland, or location of one 
within the mediastinum may result in uninterrupted hyperparathyroidism. It 
is also conceivable that, on the supposition that there is a solitary adenoma, a 
single hyperplastic gland might be removed and the remaining hyperplastic glands 
be left behind. 

The usual postoperative course after removal of a parathyroid adenoma is 
one of mild hypoparathyroidism, characterized by paresthesias of the fingers, 
toes, and circumoral areas. Less frequently, severe hypocalcemia with frank 
tetany appears. As Albright® has mentioned, this usually occurs in patients 
with moderate to severe degrees of osteitis fibrosa, and in such patients the post- 
operative calcium levels are almost invariably quite low. The appearance of these 
signs and symptoms is the only clinical means of assessing whether the operation 
has been a satisfactory one. If the postoperative course is uneventful, it is neces- 
sary to rely on the biochemical data of a return to normal of serum calcium and 
phosphorus to document the cure. Black * has made the additional suggestion 
that failure of urine volume to decrease postoperatively is strong presumptive 
evidence that not all hyperfunctioning tissue has been removed. Alterations of 
a subjective or objective nature in the skeletal symptoms and findings take place 
very slowly and for this reason are not too useful in a prompt evaluation of the 
surgical therapy. 

By the above criteria it would seem that the patient of this report can be con- 
sidered to have had a true recurrence, because for two months—and probably for 
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nearly three years—hypercalcemia did not return. Her symptoms were allevi- 
ated. The original adenoma was a palpable tumor, and the recurrent adenoma 
also grew to a size where it was clinically palpable. It obviously had not been 
palpable either during surgery or preoperatively at the time of the initial 
operation. 

Several cases may be cited from the literature that are considered to be ex- 
amples of true recurrences. Crawford et al.* report the case of a 30 year old 
male with hyperparathyroidism from whom two tumors were removed in 1949. 
The tumors were close to the site of the inferior parathyroid glands. The pa- 
tient was much improved for one year, but two years later a bleeding ulcer oc- 
curred and re-operation for hyperparathyroidism was carried out in 1954. Two 
lower parathyroid glands, clearly enlarged, were removed. The remarkable 
feature in this case is that at each operation two adenomata were removed from 
the site of the inferior parathyroids. Lisser and Escamilla’ reported a case of a 
young man from whom an adenoma was removed at age 23 and another 10 years 
later. He had remained symptom-free between the two operations. Shallow 
and Fry ® have recorded the case of a 35 year old male with osteitis fibrosa cystica 
who had a parathyroid adenoma removed from the left lower pole of the thyroid 
under local anesthesia. The site of other glands was palpated only, and no 
mention was made of postoperative tetany. He remained well for 15 years, 
when a bone cyst recurred. Generalized skeletal demineralization and nephro- 
calcinosis were discovered by x-ray studies. A substernal adenoma was removed, 

Frohner and Wolgamot ® report a patient from whom a parathyroid adenoma 
was removed at each of two operations, separated by an eight-month interval. 
During this time, by clinical and x-ray criteria, the patient was improved. 
Slight hypercalcemia persisted, however, and thus the case cannot be cited as 
one of a true recurrence. The intervals between clinical recurrence in the three 
cases just cited were three, 10 and 15 years, respectively, which qualify them 
and the present case as examples of true recurrence. 

The clinical features of Mandl’s case * have long attracted attention, since the 
patient was the first to undergo surgery. Possibly, the case was also one of true 
recurrence. However, the findings are clouded, since relapse occurred six years 
after the historic operation, yet neither at re-operation nor at autopsy was a 
parathyroid tumor found. 

There was still doubt as to the existence of multiple adenomata when Norris '° 
in 1947 reported on 322 cases of parathyroid adenoma collected from the world 
literature. The incidence of multiple tumor in his series was 6.2%. Norris 
stated, however, that “there are few convincing reports of multiple adenomata of 
the parathyroids that may be accepted without question.” Convincing evidence 
is no longer lacking, since Black * reported a 9% incidence in parathyroid adeno- 
mata studied at the Mayo Clinic. A similar figure is given by Castleman and 
Albright '** for multiple adenomata in their series. It is well known that hyper- 
parathyroidism is not cured by the removal of only one of the adenomata, al- 
though a temporary remission may be observed. Black* has observed this in 
three cases of his own. 

It remains to comment briefly on a type of recurrence in which development 
of secondary hyperplasia occurs after surgical correction of hyperparathyroidism 
caused by one or more adenomata. Probably the'best example of this condition 
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is the case described by Johnson.’ The patient had a good clinical response to 
operation for four years, when renal insufficiency of severe degree developed. 
The patient died, and at autopsy the remaining three glands were hyperplastic, 
whereas the previously extirpated gland had been shown definitely to be an 
adenoma. Other reliable cases have been reported by Gjerlon and Marrik ** 
and by Hagtvet and Mathisen.’* Albright ° has suggested the following sequence 
of events: primary hyperparathyroidism due to an adenoma may lead in time 
to increasing renal insufficiency, with retention of phosphorus. Stimulus to 
parathormone output then occurs, with secondary hyperplasia the end result. 


SUMMARY 


A case of recurrent hyperparathyroidism has been described and the perti- 
nent literature reviewed for similar case reports. True recurrence of hyperpara- 
thyroidism after earlier, successful surgery has been seen when a new adenoma 
arose, or when subsequent enlargement occurred in an already existing adenoma, 
unrecognizable at surgery and initially without significant function. Proved 
cases of this kind are still rare. 


ADDENDUM 


Since this report was submitted for publication, another bona fide case of recurrent 
hyperparathyroidism has been reported by Greenfield et al. (Greenfield, J. C., Jr., Verner, 
J. V., Jr., and Engel, F. L.: Hyperparathyroidism recurring ten years after removal of 
parathyroid adenoma, J. A. M. A. 171: 164-167, 1959.) 


SUMMARIO IN INTERLINGUA 


Un ver recurrentia de adenoma parathyroide es un raritate in le litteratura 
medical. Es presentate un caso que esseva primo diagnosticate como hyperpara- 
thyroidismo con cystic osteitis fibrose. Un adenoma de cellulas principal esseva 
excidite. Illo habeva essite palpabile ante le operation. Paresthesias e tetania hypo- 
calciemic occurreva post le operation e esseva tractate per calcium oral durante un 
periodo de duo menses. Tres annos plus tarde, recurrentia chimic esseva demonstrate, 
e intra septe annos, un nove palpabile tumor habeva apparite. Post le ablation del 
secunde adenoma de cellulas principal, curation chimic esseva de novo effectuate. 

Es importante differentiar inter (1) tractamento chirurgic incomplete, occur- 
rente, per exemplo, in consequentia del presentia de adenomas multiple o de glandulas 
hyperplastic, e (2) ver recurrentia. Le presentia post-operatori de hypoparathyroi- 
dismo e, subsequentemente, le constatation de normal nivellos sanguinee de calcium 
e phosphoro durante un significative intervallo de tempore es conditiones sin le quales 
il non es justificate parlar de ver recurrentia. Ver recurrentia es probabilemente 
causate per un adenoma que non esseva macroscopicamente evidente al tempore del 
operation original e que non esseva physiologicamente significative. Si le tractamento 
es retardate usque sever damnos ha resultate in casos de hyperparathyroidismo, dis- 
fallimento renal pote esser le causa de un recurrentia in le forma de diffuse hyperplasia 
del glandulas remanente. 
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THE PROBLEM OF OPTIC ATROPHY COMPLICATING 
TUBERCULOUS MENINGITIS * 


By Rocer M. Des Prez,¢ M.D., and CLarence W. JorpauL, M.D.,¢ 
Fort Defiance, Arizona 


Prior to effective drug therapy, tuberculous meningitis was rapidly and invari- 
ably fatal. It is not surprising, therefore, that the impact of effective chemo- 
therapy was most dramatically demonstrated in this form of the disease. To 
cite from one large experience,’ the survival rate, which was zero in 1946, rose 
with the advent of streptomycin and isoniazid to over 90% less than 10 years 
later. When survival became the rule, the entirely new problem of crippling 
sequelae to the disease emerged. It became apparent that a small but significant 
number of patients lived only to be permanently and severely disabled by the 
neurologic consequences of the inflammatory process. The obliterative changes 
which often take place in vessels contiguous to tuberculous inflammation some- 
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times lead to infarction of neural tissue, with consequent paralyses, orthopedic 
deformities, and impaired intelligence. Communicating hydrocephalus results 
when the foramina at the base of the skull are closed by chronic inflammatory 
tissue. In some patients, this same hyperplastic inflammatory response in the 
area of the optic chiasm results in blindness. Permanent damages such as these 
illustrate that, in a very real sense, the host response to the disease has itself 
become the disease. 

These dangers were quickly recognized and attention was directed to ways of 
minimizing or altering host responses. Intrathecal enzyme debridement with 
streptokinase has met with little success or enthusiasm.’ Intrathecal tuberculin 
continues to be enthusiastically supported by some, and in several instances has 
undoubtedly led to the abrupt reversal % a previously deteriorating course.’ * ° 
Adjuvant use of corticotropin and corticosteroids, however, has shown dramatic 
results, and this treatment is now officially sanctioned by the Committee on 
Therapy of the American Trudeau Society ® in cases of complicated tuberculous 
meningitis. The following two cases of blindness complicating tuberculous 
meningitis were remarkably similar except for the timing of the administration 
of steroid therapy and for the final result. 


Reports 


Case 1. A 16 year old, previously well Navajo girl had been complaining of 
increasingly severe headache for five days when she suddenly lost consciousness and 
was admitted to another hospital in coma. Lumbar puncture revealed elevated 
pressure (400 ml. of saline) and pleocytosis (150 mononuclear cells). The chest 
roentgenogram was compatible with miliary tuberculosis. In spite of immediate 
institution of treatment with streptomycin and isoniazid in conventional dosage, the 
patient’s course was unfavorable during the first week. However, following a 
tracheostomy on the seventh day of treatment, she regained consciousness, but stated 
that she could see nothing. Subsequently, she improved in all respects save for the 
persistence of blindness. Three weeks after treatment was initiated the patient was 
transferred to the Fort Defiance Tuberculosis Sanatorium. Examination at that 
time was entirely normal except for widely dilated pupils that did not react to light 
but constricted when the eyes were crossed voluntarily. The fundi appeared to be 
normal, there were no meningeal signs, and neurologic examination was otherwise 
unremarkable. Lumbar puncture again showed an increased pressure, pleocytosis, 
normal dynamics, a chloride level of 600 mg.%, and 60 mg.% protein; culture of the 
fluid was negative for routine organisms. A normocytic anemia was present (hemo- 
globin, 8 gm.%). The admission chest roentgenogram was similar to the film sub- 
mitted from the other hospital and showed disseminated fine miliary infiltrates. 
Three weeks after transfer, and six weeks after onset of treatment, blindness per- 
sisted, and funduscopic examination revealed marked pallor of the optic nerve heads. 
At that time, treatment with prednisone in a dosage of 60 mg. daily was begun. The 
subsequent course was complicated by the abrupt appearance of signs of peritoneal 
inflammation. At laparotomy, acute peritonitis and a small fallopian tubal abscess 
were found, both of which were subsequently shown to be tuberculous. There was 
no interruption of steroid therapy, and the postoperative course was uneventful. 
Eight weeks after initiation of prednisone therapy, pallor of the optic nerves and 
blindness persisted without change. Spinal fluid findings had become normal, and 
chest x-ray had cleared. Because there was no indication that the therapeutic ob- 
jective was being obtained, prednisone was tapered off and discontinued. The sub- 
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sequent course has been completely uneventful, but blindness persists, and the physical 
findings are those of optic atrophy. 


Comment: This 16 year old girl developed miliary and meningeal tuberculo- 
sis, apparently from a focus in the fallopian tube. She was comatose for nine 
days. Partial clinical recovery occurred with streptomycin, isoniazid and sup- 
portive therapy, but blindness persisted. Therapy with prednisone was begun 
seven weeks after the onset of symptoms and continued for eight weeks, but with- 
out effect on the optic manifestations. Of incidental interest was the rupture of 
a tuberculous tubal abscess, causing peritonitis, which was successfully treated 
surgically, with no alteration in steroid or antibiotic therapy. 


Case 2. A 21 year old Navajo woman had been symptomatic for eight days with 
headache and stiff neck when loss of consciousness caused her admission to the 
hospital. She was unresponsive to painful stimuli, and had dilated fixed pupils and 
absent corneal reflexes. Spinal fluid pressure was 250 mm. of saline and contained 
600 cells, of which two thirds were polymorphonuclear leukocytes, 300 mg.% of 
protein, 560 mg.% of chloride, and 64 mg.% of sugar. Spinal fluid culture sub- 
sequently was positive for tubercle bacilli. Because the diagnosis was not clear 
initially, treatment was begun with a number of antibiotics, including streptomycin 
and isoniazid. Twenty-four hours after admission there was no alteration in the 
clinical state, and hydrocortisone, in a dosage of 300 mg. over 24 hours and subse- 
quently 100 mg. daily, was added to the regimen. Within 12 hours of receiving the 
first dose of cortisone the patient began to respond to verbal stimuli. The following 
day she was oriented and responded intelligently to questioning, but complained that 
she could not see. On the sixth hospital day she had two generalized convulsions, 
from which she recovered with no change in antituberculous or hormonal therapy. 
Complete blindness persisted for two weeks, and then vision progressively improved 
to a normal state over the subsequent three weeks. Hydrocortisone was tapered off 
and discontinued after six weeks, and, except for a brief return of headache and 
fever at the time of steroid termination, the subsequent course has been benign. 
Clinical and laboratory recovery was complete, and the patient now continues on 


treatment at home. 


Comment: This 21 year old woman was treated with hydrocortisone within 
24 hours of onset of coma from tuberculous meningitis. She recovered con- 
sciousness quickly, but initially was completely blind. She began to see two 
weeks after the initiation of treatment, and vision was completely normal three 


weeks later. 


DIscussioN 


Admittedly, the evidence in these two cases is partial, and any conclusions 
drawn from it is highly inferential. However, it is tenable to assume that blind- 
ness in both cases was due to pressure on the optic nerves by the inflammatory 
process, and those who observed the cases have the strong impression that re- 
versibility in the one and not the other could have been due to the promptness 
of adjuvant steroid therapy. 

Consideration of the pathology of tuberculous meningitis supports this posi- 
tion. In untreated cases, postmortem examination reveals cellular infiltrations 
and fibrinoid changes in the blood vessels, at times a diffuse superficial inflamma- 
tion over the surface of the hemispheres, but most constantly and strikingly a 
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gelatinous exudate containing nodular foci of caseation in the subarachnoid 
space. To quote one investigator: “Although the exudate is present from the 
pons to the optic chiasm and to the lateral aspects of the brain, the greatest con- 
centration is in the region of the optic chiasm.”® Autopsy studies of treated 
cases reveal a greatly altered picture. Again quoting: “The gelatinous character 
of the exudate had given way to a thickened dull gray mass which, because of 
the large amount of connective tissue within it, cut with increased resistance. 
The subarachnoid space was obliterated by this dense mass of tissue. Enclosed 
within this gray layer, which in some instances reached a thickness of 1 to 2 
cm., were yellow zones of caseation. In some specimens this mass also covered 
the foramina of Luschka, obliterating the communication between the ventricles 
and the subarachnoid space.” ® Microscopically, as the age of the exudate in- 
creased the predominant histologic picture progressed from sparse cellular in- 
filtration to proliferation of granulation tissue, and finally to hyalinized connective 
tissue with very sparse cellular content. 

It is worth emphasizing the term “mass,” which was applied to this exudate, 
and noting again that it was most marked at the area of the optic chiasm. This 
would seem to be one possible cause of blindness in this condition. When one 
adds the physical finding of optic atrophy, as noted here and elsewhere,”:* this 
formulation becomes more convincing. 

Fairly extensive trials in many forms of tuberculosis have demonstrated that 
cortisone and corticotropin can be given with little risk when administered in 
conjunction with effective drug therapy.’ The indications for such combined 
therapy seem clearest in tuberculous meningitis. Perhaps the most satisfactory 
evidence to support this therapy is the recent observation that, in the same pa- 
tients, clinical signs and cerebrospinal fluid abnormalities varied inversely with 
the level of steroid therapy.’ Prolonged observations of cases of tuberculous 
meningitis were made using interrupted courses of steroid therapy. It was 
shown repeatedly that clinical and laboratory signs of disease disappeared with 
the addition of cortisone-like agents, appeared again when these were stopped, 
and again disappeared with their reinstitution. In a sense, the patients served 
as their own controls. The inference relating the cerebrospinal fluid findings 
to the activity of the inflammatory response seems justified. 

In cases where blindness persists in spite of drug and hormone therapy, the 
possibility of a neurosurgical approach must be considered. In 1937 there ap- 
peared a report of five cases of optic atrophy in syphilis where the pathology was 
not parenchymatous tabetic syphilis, but rather leptomeningitis at the optic 
chiasm.'' In one case a two-year course of progressive visual deterioration was 
reversed by craniotomy and removal of the basilar hyperplastic exudate. Optic 
atrophy was present at the time of operation. The author felt that, unless there 
were clear indications of tabes elsewhere—that is to say, demonstrable dorsal 
column involvement—the possibility of syphilitic optic atrophy secondary to 
basilar meningitis should always be kept in mind and surgery should be con- 
sidered. Meningeal syphilis in a sense is quite similar to successfully treated 
tuberculous meningitis with chronic sequelae, in that the problem in both is more 
a matter of anatomic consequences of infection than of the infection itself. The 
neurosurgeon who performed these operations has reviewed the first case re- 
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ported herein and feels that the process has gone past the point of possible 
surgical correction.'* 

Similar interpretations have led Dutch workers to perform chiasmal decom- 
pression in three cases where blindness complicated the course of tuberculous 
meningitis.© As in the cases reported here, all three patients were initially 
comatose, and blindness was noted when consciousness returned. Operations 
were done four months, three months and five weeks, respectively, after the 
initiation of therapy. In the first two cases, arachnoid adhesions were found 
around the optic nerves and chiasm, and these were separated. In the third 
case a “grayish-purple granulation mass” completely surrounded the optic 
nerves. This also was removed. In all cases, local applications of isoniazid 
and streptomycin were subsequently administered through polyethylene tubes 
which had been left at the chiasmal area. All three cases recovered vision, 
partially or completely. It seems to the present writers that the effect of hor- 
mone therapy should first be ascertained, since, to judge from these three cases, 
time enough would remain to decide in favor of a surgical approach if necessary. 


SUMMARY 


The successful drug treatment of tuberculous meningitis has produced the 
new problem of chronic neurologic sequelae in some survivors. One of these is 
optic atrophy with blindness. Two cases of this complication are presented. 
In the first case, persisting blindness was possibly related to delay in initiation 
of corticosteroid therapy; in the second, the reversal of blindness appeared to 
be related to the immediate use of these hormones. The pathology of tubercu- 
lous meningitis would indicate that blindness may be due to chiasmal compression 
from the hyperplastic inflammatory tissue at the base of the brain. It is sug- 
gested that blindness complicating tuberculous meningitis be considered an indi- 
cation for immediate institution of adjuvant hormone therapy, and that crani- 
otomy with chiasmal decompression be considered in cases not responding to 
this treatment. 


SUMMARIO IN INTERLINGUA 


Le introduction de efficace drogas antituberculotic e le resultante superviventia de 
patientes con meningitis tuberculotic ha create le nove problema del invalidante 
sequellas neurologic del morbo. Iste sequellas es presumibilemente causate per 
responsas inflammatori exsudative hyperplastic in le systema nervose central. Un tal 
sequella es atrophia optic con cecitate. 

Le tentativas de reducer al minimo o de alterar iste responsa inflammatori ha 
includite le uso de streptocinase intrathecal,-de tuberculina intrathecal, e de un 
therapia adjutatori a cortisona e corticotropina. Es presentate duo casos de cecitate 
secundari a meningitis tuberculotic, indicante apparentemente un effecto benefic de 
prompte therapia a steroides e le absentia de iste effecto quando le therapia es 
retardate. 

Un puera de 16 annos de etate esseva admittite al hospital in un stato comatose 
con tuberculose miliari e meningeal. Quando le conscietate retornava post un 
septimana de therapia conventional, cecitate habeva supervenite; sex septimanas post 
le comenciamento del therapia un marcate pallor del discos optic esseva observate. 
A ille tempore esseva instituite un therapia a prednisona in un dosage de 60 mg per 
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die. Isto esseva continuate durante octo septimanas sin ulle effecto in le cecitate o 
le pallor del nervos optic. Subsequentemente nulle restauration del vision ha occur- 
rite, ben que le patiente se porta alteremente ben. 

Un feminina de 21 annos de etate esseva admittite al hospital in stato comatose 
e con tuberculose meningeal. Un therapia conventional a antibioticos esseva initiate, 
sed, a causa del severitate del symptomas clinic, hydrocortisona esseva etiam empleate. 
Le conscietate retornava in le curso del sequente 24 horas, sed cecitate esseva presente 
e persisteva durante duo septimanas. Illo dispareva gradualmente durante le sequente 
tres septimanas. Le patiente se ha restablite completemente. 

Es postulate que le restauration del vision in le secunde patiente—per contrasto 
con le prime—possibilemente se debe al promptitude del therapia a steroides. Es 
signalate que studios pathologic de meningitis tuberculotic sublinea le presentia de un 
massa inflammatori al base del cerebro, frequentemente le plus prominente in le area 
del chiasma optic. Le efficacia de therapia a steroides in alterar le responsa inflam- 
matori ha essite demonstrate per altere autores. 

In casos de persistente cecitate on debe considerar le possibilitate de un tracta- 
mento neurochirurgic con craniotomia e decompression chiasmal. Un simile methodo 
ha essite tentate con un certe successo in casos de leptomeningitis luetic con compres- 
sion chiasmal e cecitate. Autores hollandese ha reportate tres casos ubi decompres- 
sion chiasmal resultava in restauration del vision in patientes tractate pro meningitis 
tuberculotic. Le operationes esseva facite ante le fin de quatro menses post le 
initiation del therapia. 

Nos suggere que cecitate in meningitis tuberculotic es un indication pro le uso 
de un adjuvante therapia a hormones adrenal e que in casos que non responde a iste 
therapia craniotomia con decompression chiasmal debe esser considerate. 
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PRIMARY RHABDOMYOSARCOMA OF THE HEART * 


By GeorceE C. Cor, M.D., F.A.C.P., Chicago, Illinois 


PRIMARY malignant tumors of the heart are rare. The over-all tabulation of 
all primary tumors, benign and malignant, contains about 500 cases, of which 
about 50% are myxomas.' In 1945 Straus and Merliss * quoted statistics indi- 
cating a frequency of primary heart tumors of only 0.001% in 480,331 autopsies. 
In 1931 Yater * compiled 46 primary sarcomas of the heart. During the next 
10 years Weir and Jones* found 29 additional cases. In 1945 Mahaim * pub- 
lished his extensive monograph and included 87 cases to that date. By 1949 
Whorton ® was able to increase the number of primary sarcomas to 100, and in 
1951 Prichard * added 13 cases. Cheng and Sutton * and Maronde ® summarized 
the literature in 1955 and found 30 additional cases, including 10 of their own. 
Since then, six more cases have been reported, making a total of 149 cases of 
primary sarcomas.’:'°'* Of these 149 cases, 19 have been rhabdomyosarco- 
mas.’"**:18_ The twentieth case is now being reported. 


Case REPORT 


A 40 year old white female was admitted to the Mount Sinai Hospital because 
of mild recurrent hemoptysis of three days’ duration. Other symptoms included 
exertional dyspnea and occasional, fleeting “pleuritic” pains in the right chest for 
about eight months. There was no history of cough, fever, malaise, weakness or 
night sweats. The significant physical findings were a soft musical systolic murmur 
over the pulmonic area, and showers of sibilant rales throughout the right lung. 
The blood pressure was 130/80 mm. of Hg; pulse, 104; temperature, 99° F. orally. 
The red cell count was 3,180,000, with 13.1 gm. hemoglobin; white cell count, 16,000, 
with 78% granulocytes. The sedimentation rate was 54 mm. (Wintrobe). Repeated 
sputum examinations were negative for tubercle bacilli or neoplastic cells. 

X-ray of the chest revealed a large, dense, sharply defined mass in the right 
hilar area which extended laterally to the midlung field and was surrounded by small 
nodular densities (figure 1). Bronchoscopy failed to reveal any bronchial changes, 
and bronchography showed an upward displacement of the right upper bronchus 
(figure 2). Based upon a presumptive diagnosis of pulmonary malignancy, roentgen 
therapy was instituted and the patient received a total of 3112 r over the right chest 
in a period of three months. Improvement was marked, both clinically and roent- 
genographically, and the mass previously noted in the right hilar area practically 
disappeared. 

Two months later the patient was rehospitalized because of acute severe lower 
substernal pain, dyspnea, cyanosis, hacking cough productive of occasional flecks of 
blood, tachycardia and fever of 101.8° F. rectally. Examination revealed: pulse, 
120; respiration, 30; blood pressure, 120/80 mm. of Hg. The cervical veins were 
slightly distended, and bilateral basal dullness and coarse subcrepitant rales were 
noted, particularly on the right side. A blowing systolic murmur was again heard 
over the pulmonic area. It differed from the basal murmur heard on the first ad- 
mission in that it was less musical and more blowing in character. The liver was 
palpated two fingerbreadths below the costal margin. 


* Received for publication November 17, 1958. 

From the Mount Sinai Hospital and the Chicago Medical School, Chicago, Illinois. 

Requests for reprints should be addressed to George C. Coe, M.D., Pittsfield Building, 
55 East Washington Street, Chicago 2, Illinois. 
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The presenting clinical picture was that of congestive failure and _ bilateral 
pneumonitis. The blood count showed 3,800,000 red cells, with 12.7 gm. hemoglobin, 
and 17,000 white cells, with 92% granulocytes. A portable x-ray film of the chest 
showed that the previously described mass in the right lung had recurred, the heart 
was enlarged and globular in configuration, and pneumonic infiltration in the right 
lower lung with obliteration of the costophrenic angle was evident. An electro- 


Fic. 1. Large, dense, sharply defined mass in the right hilar area, surrounded 
by small nodular densities. 


cardiogram was interpreted as compatible with myocardial disease and right heart 
strain. 

On the day following admission the blood pressure dropped from 120/80 to 80/60 
mm. of Hg; the cervical veins became markedly engorged, and the heart tones were 
distant. The clinical picture of an acute cardiac tamponade, presumably resulting 
from an extension of the neoplasm to the pericardium, indicated the need for peri- 
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cardial paracentesis, and 500 c.c. of a blood-tinged fluid were aspirated. Before the 
pericardial needle was removed, an artificial pneumopericardium was created by 
introduction of 130 c.c. of air. On the x-ray film, small nodular opacities were noted 
projecting into the air bubble which occupied the left side of the pericardium 
laterally (figure 3). The right lower lung field presented multiple nodular confluent 
opacities. Although the blood pressure rose only slightly following paracentesis, 


Fic. 2. Upward displacement of the right upper bronchus noted by bronchography. 


the patient felt better and the dyspnea improved. Repeated examination of the 
bloody pericardial fluid failed to reveal any tumor cells. Because of her dramatic 
response to x-ray therapy on the first hospitalization a second course of treatment 
was instituted, and over the subsequent 10 days she received 552 r. She continued 
to complain of pain in the chest and recurrent dyspnea, and pericardial taps were 
done at intervals. Each time 500 to 800 c.c. of blood-tinged, nonclotting fluid were 
obtained. However, the blood pressure remained low and tachycardia persisted. 
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Fourteen days after admission a gallop rhythm was heard, and on the twentieth 
day the face became markedly edematous. The liver became palpable three to four 
fingerbreadths below the costal margin. On the twenty-fourth day the patient 
developed auricular fibrillation and died while a pericardial paracentesis was being 
done. 

Pertinent Autopsy Findings: Heart: When the pericardium was opened, two 
well circumscribed tumor masses were noted. One mass was located on the upper 
anterior and right lateral aspect of the heart; it measured 90 by 60 mm. in surface 
diameter, and 35 mm. in thickness (figure 4). It covered the anterior and lateral 
surfaces of the right atrium, the entire right auricular appendage, the anterior aspect 
of the aorta, and the right aspect of the pulmonary conus, and extended upward to 


Fic. 3. Artificial pneumopericardium, showing nodular opacities projecting into 
the air bubble on the left side. 


the line of the pericardial reflection. Anteriorly it was loosely attached to the 
overlying pericardium. The tumor was soft and friable, and on section presented a 
yellow grayish and mottled appearance, with large areas of necrosis. Small areas 
of hemorrhage were present throughout the section surface. The second mass 
(figure 5) was located in the left atrium and also covered the left auricular appendage. 
It extended anteriorly up to the midline of the pulmonary artery, where it bordered 
the first mass. This tumor measured 45 by 35 mm. in surface diameter, and 20 mm. 
in thickness. It was soft in consistency, and the sectional surface was yellow and 
homogeneous. 

The pulmonary artery appeared to be encircled by the tumor. Section revealed 
the wall of the artery to be replaced in some areas by the tumor, which had grown 
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into the lumen and almost completely occluded the artery. The tumor masses filling 
the lumen appeared to be lobulated, soft and grayish yellow, and were firmly attached 
to the wall. They extended upward into the left and right branches of the artery 
like a polypoid structure. They also extend downward into the right ventricle, 3 cm. 
below the pulmonary ostium, and were adherent to the endocardium. The pulmonary 
ostium was narrowed, and the right and left pulmonary cusps were thickened and 
adherent to the tumor. 

A small perforation in the posterior wall of the right ventricle was noted, 
located 2 cm. above the apex and close to the interventricular septum. It measured 


Fic. 4 (left). Tumor mass covering the right atrium, right auricular appendage, 
anterior aspect of the aorta and right aspect of the pulmonary conus. _ 
Fic. 5 (right). Tumor mass in the left atrium covering the left auricular appendage. 


1 mm. in diameter and was surrounded by a hemorrhagic zone. The wall of the 
right ventricle measured 8.5 mm. in thickness. The left ventricle wall was normal. 
The ostia and valves, except for the previously described pulmonary ostium, were 
normal. The pericardial sac contained 350 c.c. of hemorrhagic fluid, of which 80 
to 85% was blood. The pericardium was thickened, and both cardiac and mediastinal 
surfaces were covered with shaggy fibrinous and hemorrhagic exudates. 

Lungs: The smaller branches of the pulmonary artery were occluded by small 
thrombi. The mediastinal lymph nodes were enlarged and edematous. 

No other major pathologic findings were encountered. 
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Microscopic Findings: Sections of the tumor over both auricles showed a very 
cellular growth (figure 6) which was rather pleomorphic, although spindle and 
ovoid shaped cells predominated. The cellular cytoplasm appeared to be foamy, and 
stained acidophilic. The nuclei were dark-staining (figure 7), coarsely granular 
and irregular in size. Some of them showed lobulation and contained several 
nucleoli. In some areas there were large, elongated, ribbon-like cells (figure 8) 
which resembled cardiac muscle cells. They had central nuclei, and fine, longitudinal 
fibrilla could be demonstrated. In some there was a suggestion of cross striations. 
Mitotic figures were not infrequent, and multinucleated giant cells containing from 
two to six nuclei were rather numerous. 

The stroma here was scarce. Thin-walled blood vessels lined by one layer of 
endothelial cells were abundant. Areas of necrosis were scattered and rather large. 


lic. 8 Figure showing the elongated, ribbon-like cells. 


Section from the part of the tumor over the auricular appendage presented a different 
picture. Here the cells were not so closely packed; they were more regular in size, 
and had fine reticular cytoplasm. The nuclei were small and regular. The stroma 
was loose and had a myxomatous appearance. The cells formed cytoplasmic pro- 
jections, which gave the stroma the appearance of a fine reticulum. Section through 
the pulmonary artery revealed the wall in certain small areas to be completely de- 
stroyed by the tumor; to a much larger extent, however, only the intima was invaded 
(figure 9). The thrombotic masses filling the artery and the tumor in the wall of 
the artery resembled histologically the previously described main tumor. 

Lungs: Some of the smaller branches of the pulmonary artery were filled with 
tumor tu.rombi. Otherwise there was no microscopic evidence of metastasis in the 
lungs. 
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showing invasion of the pulmonary intima. 


Fic. 9. Section through the pulmonary artery, 
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CoMMENT 


For reasons unknown, primary sarcomas have a predilection for the right 
side of the heart. They occur in all age groups, and are equally present in both 
sexes.* 1516 Exact classification of these sarcomas is difficult because of varia- 
tions in histologic criteria. Whorton ® lists 20 pathologic-anatomic diagnoses in 
his 100 cases. Histologically, most have been “‘spindle-cell” sarcomas of some 
sort, including fibrosarcoma, fibromyxosarcoma, myxosarcoma, leiomyosarcoma 
and rhabdomyosarcoma. Next in frequency are the “round-cell’” sarcomas, de- 
signated either by that term or as lymphosarcoma, reticulum-cell sarcoma or 
stem-cell sarcoma,’ 1%: 17-18 

The first case of rhabdomyosarcoma reported, according to Whorton,® was 
that by Escher in 1909. The first recorded instance where the diagnosis was 
made ante mortem is the case of Barnes, Beaver and Snell.*® 

Rhabdomyosarcomas vary greatly in histologic appearance and in degree of 
differentiation. An absolute diagnosis depends upon finding rhabdomyoblasts, 
which have three different and yet characteristic shapes : round, strap or racquet.** 
All have acidophilic cytoplasm, contain striations, and may resemble poorly 
differentiated fibroblasts. 

In the present case the histologic picture was that of an undifferentiated sar- 
coma with predominant spindle cells. The presence of long, ribbon-like cells 
with definite longitudinal fibrilla and cross-striations and acidophilic cytoplasm 
fulfilled the histologic criteria for rhabdomyosarcoma. The accuracy of the 
histologic diagnosis of three of the previously reported cases, i.e., those by 
Bradley and Maxwell,’? Larson and Sheppard '** and Muller,® has been ques- 
tioned by Willis ’® because the tumor cells lacked definite cross-striations. 

Rhabdomyosarcoma must not be confused with rhabdomyoma, and there is 
no recorded instance of the latter’s changing into the former. Two types of 
rhabdomyomas have been reported. One is a true benign neoplasm ;*° the 
other is not neoplastic, and is probably metabolic in origin, i.e., a localized form 
of von Gierke’s disease. It shows a predilection for infants, and is usually as- 
sociated with other congenital anomalies, such as tuberous sclerosis, adenoma 
sebaceum and multiple kidney tumors.**-** 

Admittedly, the clinical diagnosis of primary tumor of the heart is difficult. 
Prior to 1951 most cases were diagnosed post mortem, and only about 20 cases 
were suspected or diagnosed ante mortem.’ Since 1952, antemortem diagnosis 
has been reported with increasing frequency and accuracy.® '°**?° Reports of 
successful removal of primary tumors, especially myxomas, are appearing in the 
literature.**-** Therefore, the nihilistic and discouraged attitudes expressed by 
earlier writers *»? can no longer be accepted, and the physician must of necessity 
become familiar with this condition. The clinical diagnosis should be increas- 
ingly possible if a cardiac tumor is considered in the differential diagnosis of 
unusual or bizarre cardiac conditions. All parts of the heart, including the 
pericardium, may be involved, and all types of cardiac conditions may be simu- 
lated. There are no pathognomonic signs or symptoms. 

In the present case a pulmonary malignancy with metastases to the peri- 
cardium and heart was considered as the primary diagnosis. The improvement 
of the patient and the almost complete disappearance of the tumor mass follow- 
ing x-ray therapy seemed to confirm this diagnosis. Such metastatic lesions are 
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common as compared with the rarity of primary heart tumors. In a review of 
8,550 autopsies at the Mayo Clinic, Lymburner in 1934 ** found 52 cases of meta- 
static and four of primary tumors of the heart. In 1939 Scott and Garvin * 
found 118 metastatic heart tumors among 11,100 autopsies, and in 1951 
Prichard,’ reviewing 8,414 autopsies from six institutions, found 326 cases. In 
1953 and 1954, study of 1,264 patients dying of malignancy revealed cardiac 
metastases in 20% at autopsy.**-** Of all the possible primary sources, cancers 
of the breast and lung are most frequent." *° 

Characteristic of primary tumor of the heart is progressiv.. -elentless cardiac 
failure, with no obvious cause, despite adequate treatment, as well as unexplained 
arrhythmias such as heart block, auricular fibrillation and flutter, and nodal 
tachycardia.* * 27, % 41-46 When the diagnosis of acute hemorrhagic pericardial 
effusion and cardiac tamponade was established, it was again assumed that the 
pulmonary malignancy had extended to the pericardium. Shelburne and 
others **: *® have emphasized the principle that the presence of an otherwise un- 
explainable hemopericardium should suggest the diagnosis of a primary heart 
tumor. That cytologic examinaticn of the aspirated fluid failed to reveal any 
malignant cells in this case does not negate the value of this test.1_ Creation of 
an artificial pneumopericardium facilitated the delineation of the tumor but gave 
no information as to its origin. However, this procedure was helpful to 
Lubschitz and his associates “* in diagnosing a primary tumor ante mortem. 

Murmurs that cannot be explained by recognizable etiologic factors, particu- 
larly murmurs that change in character with change in the patient's position, are 
suggestive of cardiac tumors.**:**°* It will be noted that this patient showed 
changes in the character of a basal murmur, but the change was inconspicuous 
and its significance was not appreciated. The rapid deterioration of the patient's 
condition during the second hospitalization is characteristic of cardiac malig- 
nancy. This was emphasized by Yater,® who further pointed out that cardiac 
tumors may produce few or no symptoms until the condition is far advanced. 

Almost any cardiac condition may be simulated by a primary tumor: mitral 
stenosis,”* #*-°* Stokes-Adams syncope, shock and symptoms of cerebral circu- 
latory insufficiency,** ** subacute bacterial endocarditis,** tricuspid stenosis,” 
superior vena cava obstruction,® acute pericarditis, with and without hemor- 
rhagic effusion,’ and constrictive pericarditis.*7:®*? In all these simulated 
conditions, careful attention to detail and a high index of suspicion may help to 
make a correct diagnosis. 

Laboratory studies may be of value. Electrocardiographic changes of a non- 
specific nature are not uncommon.’ *°:®* Roentgenographic studies showing an 
unusual cardiac silhouette and fixation of the heart, with a rigid, hard, non- 
pulsating border, may be of diagnostic value.‘*:*7 More recently, diagnosis has 
been facilitated by angiocardiography,* although McAfee, quoted by 
Harvey,** has cautioned against this procedure because of the danger of intra- 
vascular thrombosis with a large concentrate of dye introduced into the slowed 
and distended pulmonary circulation. 


SUMMARY 


The twentieth case of rhabdomyosarcoma of the heart is reported. Clinically, 
it was diagnosed as a primary pulmonary carcinoma with metastases to the heart 
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and pericardium. In retrospect, it is believed that the clinical picture presented 
symptoms and findings indicating a primary heart tumor. The antemortem 
diagnosis of primary heart tumor is desirable in view of the surgical progress 
being made in removing certain of these tumors. Although the diagnosis is 
still difficult to establish clinically, physicians must become more aware of this 
possibility. Such diagnosis is made possible by better appreciation of the pre- 
senting clinical pictures, such as varying murmurs, unexplained arrhythmias, 
suggestive valvular pathology in the absence of specific etiologic factors, and 
progressive heart failure despite adequate treatment. Diagnosis is further fa- 
cilitated by angiocardiography, cytologic examination of pericardial fluid, and 
roentgenographic and electrocardiographic studies. Finally, it may be cate- 
gorically stated that a high index of suspicion in the presence of any unusual or 
bizarre cardiac condition may aid in directing the diagnosis toward a primary 
cardiac tumor. 


SUMMARIO IN INTERLINGUA 


Maligne tumores primari del corde es rar. Inter 149 reportos de tal casos, 
19 concerneva casos de rhabdomyosarcoma. Un vintesime es hic reportate. Le 
diagnose clinic ante morte esseva un diagnose de carcinoma pulmonar con metastases 
al corde e al pericardio. Le patiente esseva un femina de racia blanc de 40 annos 
de etate qui se presentava al consulta a causa de leve hemoptysis recurrente, dyspnea 
post effortio e ephemere dolores pleuritic in le thorace dextere. Le significative 
constatationes physic esseva un basse murmure systolic musical supra le area pulmonic 
e rhonchos sibilante in le pulmon dextere. Le examine roentgenoscopic revelava un 
grande, dense, nettemente definite massa in le area dextero-hilar que dispareva plus 
o minus completemente post roentgeno-therapia. Duo menses plus tarde le patiente 
esseva rehospitalisate con acute pneumonitis, cyanosis, e tusse. Le pulmonic murmure 
systolic esseva de novo audibile, sed su characteristicas musical habeva devenite 
differente. Effusion pericardial con tamponage acute sequeva rapidemente. In 
despecto de multiple paracenteses le patiente moriva. 

Al necropsia, duo grande e contigue tumores esseva trovate. Le un coperiva le 
superficies anterior e lateral del atrio dextere, del appendice dextero-auricular, del 
aspecto anterior del aorta, e del aspecto dextere del cono pulmonar. Le secunde esseva 
situate in le atrio sinistre e coperiva le appendice sinistro-auricular. Le arteria 
pulmonar esseva incirculate per le tumor que habeva invadite su passage interior e 
lo occludeva quasi completemente. Le tumor etiam se extendeva a in le ventriculo 
dextere. Le structura histologic del tumor esseva le structura de un rhabdomyo- 
sarcoma. 

Le diagnose ante morte de primari tumores cardiac es desirabile in vista del 
progresso chirurgic que jam permitte le ablation de certes de iste tumores. Durante 
que le establimento del diagnose es difficile super le base del constatationes clinic, illo 
es rendite possibile per le correcte appreciation del variabile aspectos clinic que occurre. 
Iste aspectos include murmures a character instabile, arrhythmias sin altere explication, 
suggestive pathologia valvular in le absentia de specific factores etiologic, e un pro- 
gressive discompensation cardiac in despecto de adequate formas de tractamento. Le 
diagnose es rendite plus facile etiam per angiocardiographia, examines cytologic del 
liquido pericardial, e studios roentgenographic e electrocardiographic. Finalmente, 
un alte indice de suspicion in le presentia de inusual o bizarre conditiones cardiac 
pote servir a orientar le diagnose verso un tumor cardiac primari. 
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CUSHING’S SYNDROME AND BRONCHOGENIC CARCINOMA * 


By Joun M. Lewis, M.D., Noet B. Searte, M.D., and Grorce L. JorDan, 
Jr., M.D., Houston, Texas 


SEVEN case reports have appeared in the literature concerning the develop- 
ment of Cushing’s syndrome in patients with bronchogenic carcinoma.” * 
Some of these patients had fairly typical cushingoid features, whereas in others 
these features were less striking. The course of the syndrome was uniformly 
fulminating with survival after onset of less than two years. It is the purpose 
of this communication to present an additional report and to correlate the 
findings with those previously reported. 


* Received for publication October 27, 1958. 
From the Departments of Medicine and Surgery, Veterans Administration Hospital, and 
the Department of Medicine and the Cora and Webb Mading Department of Surgery, 
Baylor University College of Medicine, Houston, Texas. 
Requests for reprints should be addressed to John M. Lewis, M.D., 2002 Holcombe 
Boulevard, Houston 31, Texas. 
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CasE REPORT 


A 41 year Negro male was admitted to the Neurosurgical Service of the Veterans 
Administration Hospital, Houston, Texas on May 31, 1957. He had been in good 
health until December, 1956, when severe pain was noted in the midportion of the 
posterior cervical region which radiated bilaterally to the postauricular and temporal 
areas. He had been intermittently confused for short periods. Coincident with 
this he developed profound weakness and decreased appetite, and lost 20 pounds in 
weight. Polydipsia and polyuria were also noted. 

Physical examination was within normal limits. Roentgenographic examination 
of the cervical spine revealed a slight anterior displacement of C6 in relation to C5, 
with narrowing of the C5-6 interspace and an increased density of C5 suggesting an 
old fracture. The patient was treated with meprobamate and head-halter traction. 

During this admission polydipsia was marked, and repeated urinalyses revealed 
a persistently low urinary specific gravity, varying from 1.002 to 1.004, with a 
maximal concentration of 1.010. No further tests of urinary function were done, and 
the patient was discharged on July 19, 1957. 

He was disoriented and actively hallucinating when admitted to the Psychiatric 
Service eight days later. An interval history given by his wife disclosed that he 
had continued to suffer with severe headaches and frequent crying spells, and that 
he believed his mother-in-law wanted to kill him. 

On this admission the physical examination revealed a Negro male 5 feet 71% 
inches tall, weighing 157 pounds, and in no distress. The temperature was 98.6° F.; 
pulse rate, 72 per minute; blood pressure, 130/80 mm. of Hg. Physical examination 
was unremarkable. 

Admission laboratory studies revealed a white cell count of 13,400 per cubic 
millimeter, with a differential count of 2 stabs, 80 neutrophils, 17 lymphocytes and 1 
monocyte. The hemoglobin was 16.1 mg.%; hematocrit, 48.5%. Urinalysis revealed 
a persistently low specific gravity, ranging from 1.002 to 1.003, and a pH of 7.5. 
Serum electrolyte studies revealed a sodium concentration of 148 mEq./L.; potassium, 
2.4 mEq./L.; carbon dioxide, 41 mEq./L.; chloride, 105 mEq./L. The blood urea 
nitrogen was 22 mg.%. Total protein was 6.3 mg.%; albumin, 3.4 mg.%; globulin, 
2.9 mg.%. Serum calcium and phosphorus concentrations, alkaline phosphatase, 
serum cholesterol, cephalin flocculation, thymol turbidity and prothrombin time were 
within normal limits, as was the protein-bound iodine and I'** uptake. Repeat 
studies revealed the serum sodium concentration to range between 152 and 160 
mEq./L., the potassium between 2.4 and 3.5 mEq./L., COg between 37 and 44 
mEq./L., and chloride between 88 and 106 mEq./L. Renal function studies revealed 
the following: glomerular filtration rate, 90.06 c.c. per minute (normal value, 131 
c.c./min.); renal plasma flow, 382 c.c./min. (normal value, 697 c.c./min.); renal 
blood flow, 721 c.c./min. (normal value, 1,270 c.c./min.) ; maximal tubular absorption 
using PAH, 76 (normal value, 77.5). The total 24-hour urinary excretion of 17- 
ketosteroids using the modified Callow method (normal, 10 to 20 mz./24 hours) 
was 55.7 mg./24 hours on one occasion, and 57 mg./24 hours on a second testing. 
The 24-hour excretion of 17-hydroxycorticosteroids was 113.5 mg./24 hours and 139 
mg./24 hours on each testing (modified Porter-Silben method used, with normal 
5 to 20 mg./24 hours). 

An electrocardiogram revealed voltage changes compatible with left ventricular 
hypertrophy, and the electroencephalogram was abnormal but showed no focal or 
lateralizing signs and was not diagnostic of a specific disease process. Skull films 
were not remarkable, demonstrating a normal sella turcica. 

Symptoms of frank psychosis occurred intermittently, with delusions and visual 
and auditory hallucinations during the first two months of the patient’s hospital stay 
on the Psychiatric Service. 
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Approximately one month after admission the patient developed a cough pro- 
ductive of from one to two teaspoonfuls of blood-stained sputum daily. Inspiratory 
and expiratory rhonchi, as well as inspiratory medium rales, were heard at intervals 
over the left midlung field posteriorly. Roentgenograms of the chest revealed a 
suspiciously prominent left hilar area. At this time the patient had gained 9 pounds 
in weight, and there was 2-plus pitting pretibial edema, as well as facial and hand 
edema. The blood pressure was now recorded at 180/100 mm. of Hg. Cardiac, 
hepatic and primary renal causes of edema were eliminated by clinical and laboratory 
findings. The Regitine test and the Hickey-Hare salt-loading test were negative. 
By the end of the second month of hospitalization the patient had a rounded cushingoid 
face (figure 1), and there were Grade II funduscopic changes. Bronchoscopy on 


Fic. 1. Preoperative appearance of patient, demonstrating cushingoid facies. Buffalo 
hump was not present. Hyperpigmented lesions on right thorax were the result of 
herpes zoster. 


September 23, 1957, revealed large amounts of purulent material welling up from the 
left lower lobe bronchus, especially from the superior segmental bronchus. No tumor 
or narrowing was seen. Papanicolaou’s smears were negative for cancer. 

Glycosuria, ketonuria and elevated (260 mg.%) fasting blood sugars were 
recorded. The patient became anorectic, and after the initial weight gain, weight 
loss ensued (from 157 pounds on admission to 140 pounds), with severe weakness. 
He was placed on an 800 mg. low-salt, unlimited caloric diet and potassium chloride 
supplement, and the diabetes was controlled on 40 units of NPH insulin daily. When 
water was not restricted, the urinary output ranged between 8,000 and 18,000 
c.c./24 hours. 
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Fic. 2. The appearance of the external and cut surfaces of the adrenal glands. The 
cortices were 0.5 to 0.7 cm. thick. Each medulla contained a gray-white nodule of neoplastic 
tissue which invaded the cortex. 
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X-ray examination of the adrenal areas suggested an enlarged gland on the right 
side ; the left side was not visualized. 

The diagnosis of Cushing’s syndrome was made and on November 5, 1957, a 
total right adrenalectomy and subtotal left adrenalectomy was carried out, leaving ap- 
proximately 1 gm. of the left gland in place. Both adrenal glands were markedly 
enlarged diffusely. 

Pathologic examination revealed the right suprarenal gland to measure 7 by 3.5 
cm. and to weigh 35.5 gm. (figure 2), while the left weighed 29.4 gm. The cortices 
measured 0.5 to 0.7 cm. in thickness, and the medullas were replaced by gray-white 
neoplastic tissue bilaterally. On microscopic examination the cortex was broadened 
and the cortical zones were indistinct (figure 3). Nests and sheets of neoplastic 
epithelial cells replaced the medulla and extended in areas into the cortical zones. 


Fic. 3. Photomicrograph (180 X) of the adrenal cortex. In the lower left-hand corner, 
nests of neoplastic epithelial cells are seen. 


The neoplastic cells appeared to be metastatic, probably originating from a primary 
undifferentiated bronchogenic carcinoma (figure 4). 

The postoperative course was stormy. The patient became febrile and developed 
atelectasis of the left lung, which cleared with suctioning and coughing. On the 
sixth postoperative day fasciitis of the abdominal wall was noted; incision and 
drainage were carried out. Bacteriologic examination revealed a gram-positive 
Micrococcus and a Pseudomonas organism. Treatment with appropriate antibiotics 
was instituted, in addition to hydrogen peroxide drip locally. Acute pancreatitis 
developed; the patient became tremulous, and serum calcium concentration fell to 
8.6 mg.%. He continued to be intermittently disoriented and tremulous, and required 
digitalization because of signs of cardiac decompensation. Blood cultures taken at 
intervals were negative. Intermittent hypotensive episodes responded to increased 
hydrocortisone drip initially, but subsequently failed to respond. The hypokalemic 
alkalosis persisted until death on November 28, 1957. 
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Fic. 4. A. Photomicrograph (80) of the reserve cell carcinoma involving the tunica 
propria of the left bronchus. 


‘ 
OR 


Fic. 4. B. Photomicrograph (600) demonstrating neoplastic epitheiial cells with 
oval, deeply stained or vesicular nuclei and scanty, pink-stained cytoplasm in a newly 
formed connective tissue stoma. 
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Necropsy Findings: The body was that of a poorly nourished Negro male 
weighing approximately 130 pounds. The skin was dry and scaly. There was 
dependent edema of the back, penis and lower extremities. The peritoneal cavity 
contained 3,000 ml. of cloudy fluid; a gelatinous, gray-white mucopurulent exudate 
was present between the liver and the stomach and beneath the left diaphragm. A 
portion of the left suprarenal gland, 1.5 cm. in diameter, was found superior to the left 
kidney. The pleural cavities contained 2,000 c.c. of clear, straw-colored fluid. 
Protruding into the lumen of the left upper lobe bronchus was a gray-white neoplastic 
nodule 2 cm. in diameter. The hilar lymph nodes were enlarged, firm and gray-white. 
Nodules of neoplastic tissue were also noted in the wall of the gall-bladder, pancreas 
and heart. The hypophysis was 1.5 by 2 by 0.8 cm. and weighed 2 gm. 

Microscopic Examination; Microscopic examination of left upper lobe tumor 
revealed infiltration of the tunica propria, muscularis mucosae and submucosae by 
neoplastic epithelial cells with large, oval, deeply stained nuclei and scanty cytoplasm, 
in a newly formed fibrous connective tissue stroma that was heavily infiltrated with 
lymphocytes, plasma cells and large mononuclear cells. Neoplastic cells extended 
between the cartilaginous rings into the contiguous fibrous connective tissue and lung. 
The hypophysis was replaced by similar neoplastic cells. 

Histologic examination confirmed the presence of nodules of neoplastic tissue in 
the myocardium, pancreas and gall-bladder. In addition, areas of the pancreas were 
replaced by necrotic tissue debris and extravasated erythrocytes, and infiltrated by 
neutrophilic granulocytes, lymphocytes, plasma cells and large mononuclear cells. 


DISCUSSION 


The patient was perplexing from many viewpoints. The mental aberrations 
were responsible for his admission to the psychiatric service, and it was only 
after the appearance of frank edema that suspicion was aroused which led to 
further investigation. When first seen, the patient did not appear to be 
cushingoid, but the possibility of an endocrinopathy was suspected after hepatic, 
cardiac and primary renal causes for the edema were excluded, and the finding 
of persistent hypernatremia and hypokalemic alkalosis focused attention on the 
adrenal glands. The high urinary steroid values, with subsequent development 
of frank cushingoid features, supported the diagnosis of Cushing’s syndrome, 
rather than primary aldosteronism, but by the time the diagnosis was estab- 
lished the patient was deteriorating rapidly, with continued weight loss and 
intermittent frank psychotic episodes. 

The resemblance of our case to those previously described is striking. Six 
of the eight patients were males. In all instances the lung cancer was of the 
oat-cell or reserve-cell type. Severe hypokalemic alkalosis was present in all 
patients in whom appropriate laboratory studies were performed. All but one 
of the eight reported patients had hyperplastic adrenal glands, corroborated in 
four instances by gland weights (table 1). Metastases to the adrenals were 
demonstrable in five of the eight. Metastases to the hypophysis were described 
in four of six cases where the cranial contents were examined. In three of 
these the metastatic deposit was found only in the pars posterior, but in our 
case extensive replacement of the entire hypophysis was found. 

The marked similarity of findings in these patients suggests that the 
simultaneous occurrence of these two disease processes is more than would be 
expected by mere chance. Carcinoma of the lung is one of the most common 
visceral malignancies in the male, but Cushing’s syndrome is more common in 
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CASE REPORTS 


Adrenal Wt. (in gm. 
Metastasis| Metastasis to | Hyperplastic 
to Adrenal | Pituitary Adrenal 9 |———_———_ 


. Thorne, Case 1! No ? 
. Thorne, Case 2! “es Yes 
3. Brown ? N N Yes 
. Case 39011 3 N es Yes 
Mass. General Hospital } 
. Spaulding, Oille and Gornall | Not examined; Yes 
7. Kovach and Kyle ° s Not examined) Yes | 38 
. Lewis, Searle and Jordan | ary Yes Yes 35.5 | 29.4 | 64.9 


| Glands Glands | Glands Right | Left | Total 
a 


* Weight not given. 


the female.*:* In fact, in this institution with a predominantly male population, 
the diagnosis of Cushing’s syndrome has been established only four times in 
the last six years. Also, oat-cell carcinoma of the lung is not the most frequent of 
the three major cell types; ® consequently, it would seem that if carcinoma of the 
lung and Cushing’s syndrome occurred as a result of chance alone, some of 
the patients should have had squamous cell carcinoma. However, there is no 
evidence, other than these observations, to indicate that the two disease processes 
are actually related. It is possible that the presence of metastatic lesions in the 
adrenal or hypophysis could result in some abnormal stimulation of these glands, 
but in this institution 39% of the patients with reserve-cell carcinoma have 
metastases to the adrenal glands, and the incidence of metastases in other cell 
types is similar.*° Under these circumstances, hypoadrenalism is more likely to 
occur than is hyperadrenalism. Also, against this theory is the fact that in two 
patients no metastatic involvement of the adrenals or the pituitary was found. 

It has been postulated that the elaboration of adrenal hormones may have 
a detrimental effect upon carcinoma of the lung, but the cases reported give 
little support to this argument, since reserve-cell carcinoma of the lung is 
notoriously rapidly fatal, irrespective of any associated disease. It has also 
been postulated that the oat- or reserve-cell carcinoma of the lung may in some 
way elaborate a hormone which affects adrenal or pituitary function. This is 
purely a theory at the present time, and there is no objective evidence to 
support this concept. 

Further study will be necessary to elucidate the exact relationship between 
these two diseases. 


SUMMARY 


A patient suffering from Cushing’s syndrome and bronchogenic carcinoma 
of the reserve-cell variety is presented. A comparison of the clinical features in 
this patient with those observed in seven other reported cases where these two 
processes existed indicates a marked similarity. It seems unlikely on the basis 
of chance alone that eight such similar cases should have occurred unless there 
is some direct relationship between the two diseases; however, at the present 
time there is no objective evidence to support this concept. 
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SUMMARIO IN INTERLINGUA 


Es reportate le caso de un negro de 41 annos de etate con syndrome de Cushing 
e carcinoma bronchogenic de occurrentia simultanee. Le patiente esseva hospitalisate 
con le gravamines de perdita de peso, debilitate, anorexia, e episodios intermittente 
de confusion mental. Al hospital, hemoptysis occurreva, e un questionabile lesion 
supero-hilar esseva notate in le roentgenogramma thoracic. Tamen, le broncoscopia 
esseva negative. Esseva suspicite un endocrinopathia quando hypertension e edema 
se disveloppava in association con hypernatriemia, hypokaliemia, e alcalosis, in le 
absentia de primari morbo cardiac, hepatic, o renal. Superveniva un disveloppamento 
rapide de tractos cushingoide e de diabete. Le diagnose de syndrome de Cushing 
esseva confirmate per studios de function adrenal que revelava anormalmente alte 
concentrationes del excretion de 17-cetosteroides e 17-hydroxycorticoides. Esseva 
effectuate adrenalectomia bilateral, con ablation de adrenales hyperplastic intra le 
quales se trovava depositos metastatic ab un non-differentiate carcinoma broncho- 
genic. Le patiente se deteriorava rapidemente e moriva sin quitar le hospital. Le 
necropsia discoperiva un micre carcinoma primari del typo bronchogenic in le pulmon 
sinistre, con extense metastases, incluse le quasi complete reimplaciamento del 
hypophyse. 

Le similitude de iste caso con septe alteres previemente reportate in le litteratura 
es frappante, particularmente con respecto al rapide apparition del characteristicas 
clinic de syndrome de Cushing, al progressive deterioration, e al alcalosis hypo- 
kaliemic. Un factor interessante es le constatation in omne iste casos de un carcinoma 
a cellulas aveniforme (0 cellulas de reserva), un typo histologic que es minus common 
que carcinoma a cellulas squamose. Ben que carcinoma pulmonar es le plus commun 
malignitate visceral incontrate a iste hospital del Administration de Veteranos e ben 
que metastases al glandulas adrenal occurre in approximativemente un tertio del 
casos, isto es le sol caso hic observate de syndrome de Cushing in association con 
carcinoma bronchogenic. Nonobstante, le existentia de reportos de octo simile casos 
pare indicar que le association es plus frequente que lo que poterea esser expectate 
como effecto de un simple coincidentia accidental. Le exacte relation inter le duo 
require studios additional pro su clarification. 
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DIABETES AND STEATORRHEA IN PRIMARY CARCINOMA 
OF THE PANCREAS * 


By Peter M. Mastey, M.D., Cuartes A. Bonanno, M.D.,7 and WILLIAM 
J. Grace, M.D., F.A.C.P., New York, N. Y. 


THE occurrence of either hyperglycemia or diarrhea in carcinoma of the 
pancreas is not uncommon, but the combination of these findings, although 
frequently alluded to as suggestive of carcinoma,’ is infrequently reported. 
Urmy et al.? in 1931 reported the only well documented case of diabetes 
mellitus and fatty diarrhea attributed to carcinoma of the pancreas, and Joslin 
et al.* cite one other case. Recently Gullick,* in a study of 97 proved cases 
of pancreatic carcinoma, noted hyperglycemia in two of eight patients with 
diarrhea whose fasting blood sugar was measured. 

This study is based on the observation of two patients with newly discovered 
diabetes mellitus and steatorrhea secondary to carcinoma of the pancreas. In 
both patients the presenting complaint was diarrhea. 


CasE REPORT 


Case 1. On June 3, 1958, a 73 year old white female was admitted to St. 
Vincent’s Hospital of the City of New York for the first time. Her chief complaint 
was frequent loose bowel movements of about six months’ duration. The patient had 
been comparatively well until Christmas, 1957, at which time she had noted the gradual 
onset of greenish, loose bowel movements, numbering four to six per day. The 
stools were initially well formed but became loose toward the end of the bowel 
movement; they were neither bloody nor black. Gaseous distention was present, but 
there was no tenesmus. Occasional anorexia and vomiting were also present. The 
patient had lost 20 pounds over a period of six months. No family history of 
diabetes mellitus could be elicited. A recent barium enema examination, performed 
to ascertain the etiology of the diarrhea, had been negative. The past history was 
not relevant except for a questionable history of jaundice at the age of 32 years, with 
a questionable fatty food intolerance since then. 

Physical examination revealed a well developed, somewhat obese female in no 
distress. Blood pressure was 140/75 mm. of Hg; pulse rate, 82 and regular. 
Physical examination was essentially negative, although slightly hyperactive bowel 
sounds were heard. No organs were palpable in the abdomen, and no fluid wave 
was elicited. 

Admission laboratory examination revealed a hemoglobin of 11.7 gm., with a 
hematocrit of 34 mm. The white count was 6,000 cells, with a normal differential. 
Glycosuria and acetonuria were demonstrated on routine urinalysis. The fasting 
blood sugar was 165 mg.% and the two-hour postprandial blood sugar measured 
218 mg.%. Blood urea nitrogen, 14 mg.% ; A/G ratio, 4.9/1.6; alkaline phosphatase, 
5 units. Only one of four stool examinations was positive for occult blood, but all 
showed traces of undigested food. Three stool examinations for ova and parasites 
were negative. 


* Received for publication August 11, 1959. 

From the Department of Medicine, St. Vincent’s Hospital of the City of New York, 
New York, N. Y. 

+ Present address: Hospital of the University of Pennsylvania, Philadelphia. 

Requests for reprints should be addressed to William J. Grace, M.D., Director of 
Medicine, The St. Vincent’s Hospital of the City of New York, 153 West Eleventh Street, 
New York 11, N. Y. 
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The patient had an extensive diagnostic radiologic study. The chest roentgen 
examination demonstrated hypo-aeration, with elevation of both diaphragms and 
left ventricular hypertrophy with minimal pulmonary congestion. Barium enema 
examination revealed a normal colon. A Graham-Cole test demonstrated only faint 
visualization of the gall-bladder, without stones. The upper gastrointestinal roentgen 
examination revealed a large, sliding hiatal hernia. Hypermotility of the small 
bowel, with stasis in the terminal ileum, was noted on the routine three-hour film 
(figure 1A). A small-bowel roentgen examination demonstrated rapid emptying of 
the stomach, with rapid transit through the small intestines (figure 1B). The 
impression was motor dysfunction of the distal intestinal loops. 

Four days after the patient's admission the nursing staff noted the presence of 
clay-colored stools, which were believed to be due to residual barium in the bowel. 
A gastric analysis showed total achlorhydria. The diabetes mellitus and the diarrhea 
were easily controlled by a low calorie, gluten-free diet. During the patient’s stay 
in the hospital the number of daily bowel movements did not exceed two. She 
continued to show evidence of weight loss in the hospital, losing eight pounds, and 
was discharged at a weight of 133 pounds. She was directed to take 10 mg. folic 
acid daily and a gluten-free diet. 

Three weeks later (July 8, 1958), the patient was re-admitted with jaundice and 
fever. She had been well until five days previously. On admission nonpruritic 
jaundice and right upper quadrant pain radiating to the back were noted. Her urine 
had become dark, and she had had chills and fever with vomiting. She had lost 
an additional 10 pounds since her last hospitalization. 

Physical examination revealed a markedly jaundiced white female in mild 
distress from right upper quadrant pain. The blood pressure was 110/70 mm. of Hg; 
pulse rate, 96 and regular; temperature, 104° F. Sclerae were icteric. The abdomen 
was rotund, soft, symmetric and without scars. The liver was palpable and tender 


5 cm. below the right costal margin. A tender mass, 4 by 6 cm., extended from the 
lower border of the liver. The spleen was not palpable, but ascites with shifting 
dullness was present. Bowel sounds were active. Rectal examination was negative 
except for light-colored feces. The remainder of the physical examination was 


negative. 

Hemoglobin, 11 gm.; white blood cell count, 9,500, with 86% polymorphonuclear 
leukocytes. Fasting blood sugar, 230 mg.%; serum amylase, 160 units; A/G ratio, 
3.2/2.7; serum bilirubin, 29 mg.%; Hanger’s test, negative; prothrombin time, 15 sec. 
Urinalysis revealed a trace of sugar and albumin, and was strongly positive for bile. 
Stools were negative for occult blood. 

The following morning the patient was afebrile and did not complain of right 
upper quadrant tenderness. Roentgen examination of the abdomen showed several 
dilated loops of small bowel in the mid and left abdomen, compatible with bowel 
stasis. On July 11, three days after admission, the serum bilirubin measured 7.2 
mg.%. At laparotomy a carcinoma of the head of the pancreas was found, with 
metastases to the liver. Biopsy revealed adenocarcinoma. A cholecystojejunostomy 
was performed. The patient’s course thereafter was one of recurring ascites, 
asthenia and weight loss. She died at home within two months. 

Case 2. On September 16, 1959, a 65 year old priest was admitted to St. 
Vincent’s Hospital complaining of diarrhea and a 20-pound weight loss. 

The patient dated the onset of his symptomatology from May 30, 1958, when he 
had noted the onset of about eight to 12 bowel movements per day. Stools were 
described as formed but bulky and light brown, and having a putrid odor. No mucus 
or blood was present in the stool. Bowel movements were not accompanied by pain 
or tenesmus, and there was no associated nausea or vomiting. The patient stated 
that he had experienced a sensation of fullness, and that flatus was abundant and 
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annoying. He had lost about 20 pounds from the onset of his symptoms, despite a 
good appetite. 

The past history indicated good general health except for a 12-year history of 
recurring phlebitis. There was no history of diabetes mellitus. Physical examination 
was unremarkable with the exception of an enlarged liver, which was palpable 2 cm. 
beneath the right costal margin. 

A complete blood count revealed a normal hemoglobin and white blood cell 
count. The fasting blood sugar was 140 mg.%, and a glucose tolerance curve was 
diabetic in type. The urinalysis, with the exception of 4 plus sugar, was negative. 
The stool contained 37% fats and undigested meat fibers but no occult blood. The 
stool examination for ova and parasites was negative. 

Duodenal drainage was performed. The aspirate contained 8 units of amylase, 
0.5 unit of lipase, and 2 mEq./L. of bicarbonate, with 4 plus trypsin. Serum 
calcium, 10.8 mg.%; phosphorus, 2.3 mg.%. Serum albumin, 4.2; globulin, 28 
gm.%. 

Upper gastrointestinal and small bowel roentgen examination disclosed widening 
of the duodenal sweep, with mucosal thickening in that area, and clumping and 
fragmentation of the barium in the jejunum, suggesting small bowel dysfunction 
(figure 2). A radioactive oleic acid test showed a maximal absorption of 2.5¢% at 
the end of four hours, with 2.2% at six hours. It was interpreted as showing 
definite malabsorption. 

The patient was placed on a gluten-free diabetic diet, with improvement of his 
diarrhea and control of the diabetes. Prednisone, 15 mg. per day, and folic acid, 
15 mg. per day, were added, and the patient was discharged improved on October 16, 
1958. 

On November 30, 1958, the patient was re-admitted with jaundice. He had 
apparently done well on his regimen, but despite a good appetite he continued to 
lose weight (seven pounds in the two weeks prior to admission). Icterus had been 
present for six days, and transient abdominal pain for three days. A mass was 
palpated in the right upper quadrant, believed to be the right lobe of the liver. On 
rectal examination the stool was light brown. 

The hemoglobin was 13.5 gm. There were 5,100 white cells, with a normal 
differential. The prothrombin time was 22 sec. Serum bilirubin, 13.5 mg.%; 
alkaline phosphatase, 35.2 units; serum amylase, 63 units; fasting blood sugar, 93 
mg.% ; blood urea nitrogen, 10 mg.% ; A/G ratio, 4.5/2.5, 

On December 7 the serum bilirubin had risen to 25 mg.% and the alkaline 
phosphatase to 45.5 units. The thymol turbidity was 1.7, and the A/G ratio was 
3.6/3.3. The fasting blood sugar on several determinations was 204 and 189 mg.%. 

On December 12 a cholecystojejunostomy with jejunojejunostomy was performed 
for far advanced carcinoma of the pancreas. The postoperative course was unevent- 
ful, and the patient was discharged on December 29, free of jaundice. 

The patient was admitted for the last time on January 10, 1959, with complaints of 
abdominal pain of five days’ duration, and vomiting. On examination he was 
anicteric. The abdomen was tense, distcnded and tympanitic. No masses were 
palpable, and the bowel sounds were hyperactive. On January 12 a cecostomy was 
performed because of a cecal volvulus. The surgery was successful, and within a 
few days the patient was passing stool through the cecostomy and rectum. He 
gradually became cachectic, however, and died on March 11, 1959. 


DISCUSSION 


Recent exhaustive reviews on carcinoma of the pancreas have adequately 
demonstrated that pain, jaundice and nonspecific gastrointestinal symptoms with 
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rather profound weight loss are the most frequently observed findings.*-'* 
This group of symptoms is found in approximately 85% of cases." Diarrhea 
is associated in from 12 to 15% _ of cases,*:® while the incidence of hyperglycemia 
varies from 12 to 25%.*»"!_ As has been noted, diabetes mellitus with steatorrhea 
in association with carcinoma of the pancreas is infrequently reported. 

Diabetes: Many confirmations ™* have followed the observation by Freund in 
1885 that spontaneous hyperglycemia was exceptionally common in patients 
with cancer. It has been demonstrated that some abnormality of carbohydrate 
metabolism exists in neoplasia, although the exact nature of this defect is not 
known.** "7° At the Memorial Center it was found that impaired carbo- 
hydrate metabolism occurred in 34.5% of the cancer population, while in the 
benign tumor group the incidence was 9.9%. Interestingly, all varieties of 
neoplasia were included in this study, and cancer of the endocrine organs—i.e., 
thyroid, ovary, testes, pancreas and prostate—manifested hyperglycemia in 64% 
of cases.** It is of course possible that the hyperglycemia noted in these cases 
actually represents latent diabetes mellitus, but the more attractive postulate is 
that it is a manifestation of altered carbohydrate metabolism in neoplasia. In 
the Memorial Center study, clinically manifest diabetes mellitus was seen in 
12.4% of the cancer group, as compared to 4.4% in the control group. This 
certainly suggests that cancer is more common in patients with diabetes mellitus. 

Reported studies would indicate that cancer of the pancreas is from six to 10 
times more common in diabetic persons than in the general population,'’® '*: '° 
but others have not been able to substantiate this observation.** ** Marble * ** 
reports that the onset of diabetes preceded the carcinoma by an average of 
2.6 years. Other studies would suggest that diabetes precedes the malignancy 
less often, and that a diabetic glucose tolerance curve is detected at the time of 
the onset of symptoms of the pancreatic cancer, or during its course. 1 2% 4) 2 
Of 63 patients with pancreatic carcinoma reported by Birnbaum and Kleeberg," 
there were 29 with diabetic glucose tolerance tests. Of this group, only three 
had diabetes of two or more years’ duration, while in the remaining patients 
diabetes had been detected after the onset of symptoms referable to the 
pancreatic carcinoma. In Gullick’s series* of 37 patients in whom a fasting 
blood sugar was obtained, there were only two patients with preexisting diabetes, 
and eight who developed evidence of diabetes with hyperglycemia and gly- 
cosuria during the course of the carcinoma. Other instances of diabetes 
mellitus occurring after the onset of pancreatic carcinoma are reported by Urmy * 
and Pygott,** while Cutforth *? reported one instance of bronchogenic carcinoma 
metastasizing to the pancreas and producing diabetes. It is reported that. if 
the diabetes is not apparent, a diabetic curve will be found with the glucose 
tolerance test in 25 to 80% of patients with pancreatic carcinoma.* *°** 

Green et al.?* have recently studied this problem in 209 cases of primary 
carcinoma of the pancreas which came to necropsy. Their data are shown in 
table 1. Of the group in whom diabetes was discovered after the onset of 
symptoms of pancreatic carcinoma, neither size, cell type, grade of malignancy, 
location of the tumor nor family history appeared to be a determining factor in 
the development of diabetes. 

Various authors have postulated different mechanisms for the occurrence of 
diabetes in patients with cancer of the pancreas : 
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TABLE 1* 
Priisary Carcinoma of the Pancreas in Relation to Diabetes: 
Classification of 209 Patients 


Group Patients Per Cent 


Diabetes present before onset of symptoms of 
pancreatic carcinoma 

Diabetes found after onset of symptoms of 
pancreatic carcinoma 32 

Diabetes not diagnosed, but glycosuria present 61 

No diabetes or glycosuria 107 : 


209 100.0 


I 4.3 


Total 


* Quoted with permission of the authors from the article entitled “Diabetes mellitus in 
association with primary carcinoma of the pancreas,’ by Robert C. Green, Jr., Archie H. 
Baggenstoss and Randall G. Sprague, Diabetes 7: 308-311 (July-Aug.) 1958. 


1. A hereditary predisposition io diabetes and islet tissue destruction may 
account for the diabetes. 

2. The stress of the cancer producing a steroid hyperglycemia. 

3. The small amounts of trypsin released into the circulation by the disruption 
of acinar tissue by the tumor may inactivate insulin being furnished by intact 
islet cells.” 

4. Hyperglycemia could also be produced by interference with the escape of 
insulin from the pancreas, rather than by destruction of the islets.’ These are 
attractive possibilities, but there are no real data to substantiate them. 

5. A possibility suggested by Le Compte ** is that, in some patients, the 
amount of beta cell tissue may already be reduced to a considerable extent, and 
the superimposition of a carcinoma may be enough to diminish the beta cell 
mass to such a point that diabetes appears. To establish such a decrease in 
functioning beta cell tissue in the pancreas, a quantitative method would be 
required, and microscopic examination alone would be of little value.**** 

Differentiation between glycosuria due to the pancreatic neoplasm and true 
idiopathic diabetes is difficult. Generally, diabetic manifestations are attributed 
to the tumor if symptoms of carcinoma antedate or coincide with the discovery 
of glycosuria and hyperglycemia. If these patients are excluded, diabetes is 
no more frequent in patients with carcinoma of the pancreas than in the general 
population of the same age."? 

Diarrhea; The diarrhea associated with pancreatic carcinoma is generally 
attributed to pancreatic insufficiency resulting in decreased exocrine pancreatic 
secretion, and may be manifested by a watery diarrhea, steatorrhea and/or 
creatorrhea.'*:*? A simple watery diarrhea due to unexplained rapid transit 
time may precede the more specific indications of decreased pancreatic secre- 
tions... With greater pancreatic involvement especially, bulky stools due pri- 
marily to undigested fat and protein are frequent.** Steatorrhea has also been 
reported with functioning islet cell adenomas of the pancreas.**** 

The diarrhea of diabetes is not associated with pancreatic disease.***t As 
typically described, it is an intermittent, nocturnal diarrhea, with brown watery 
stools and considerable tenesmus. The diabetes is usually severe, under poor con- 
trol and of long standing. When pancreatitis supervenes the diarrhea may become 
fatty. In the more recent writings it has been customary to assume that the 
persistent diarrhea in diabetic patients is due to autonomic disturbances,** ** but 
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a recent necropsy study by Berge et al.*° did not provide pathologic confirmation 
of the neurologic basis of diabetic diarrhea. Fat absorption and_ pancreatic 
function in uncomplicated diabetes are usually normal.** Mailman** and 
Berge *° have reported cases of steatorrhea with diabetes and neuropathy where 
no other cause for steatorrhea could be found. 

Radiologic Manifestations: The roentgenologic manifestations usually de- 
scribed with pancreatic carcinoma depend upon the demonstration of alteration 
of the duodenal loop by the extrinsic lesion.***® These alterations include 
widening of the duodenal loop; lowering of the duodenojejunal angle, with the 
production of an obtuse angle; ulcer-like defect of the duodenal bulb; infiltration 
of the three portions of the duodenum; upward displacement of the duodenal 
bulb; fixation, obstruction or dilatation of the duodenum; the inverted 3-sign 
of Frostberg ; downward displacement of the duodenal bulb, and evidence of a 
dilated common duct. Stomach deformities may be classified according to 
whether they are produced by extrinsic pressure or by infiltration. 

Less revered by the roentgenologist are changes in the small bowel pattern 
which may be present in chronic pancreatitis or pancreatic carcinoma. First 
described by Snell and Camp ** in 1934 in patients with steatorrhea, and later °* 
in patients with pancreatic carcinoma, disordered motor function of the small 
bowel is nonspecific, and its presence indicts no single disease entity, but should 
alert the radiologist to a host of disease possibilities, e.g., idiopathic sprue, 
avitaminosis, nutritional deficiency, pancreatic disease, parasitism, and obstruc- 
tion of small bowel lacteals by neoplastic or inflammatory disease, including 
amyloid, lymphoma, Whipple’s disease, regional enteritis, etc. 

The classic roentgen findings of small bowel disordered motor function are 
well described by Golden.*® Hypermotility is found in the early stage, and may 
be so pronounced that there is difficulty in visualizing the jejunum. The barium 
column may reach the ileocecal region within 30 minutes. When visualized, 
the jejunal folds are usually coarse, and wider, flatter and more separated, 
appearing as low, rounded indentures in the barium shadow. The lumen may 
be narrowed, due to hypermotility. These changes are usually most marked 
in the middle third of the small bowel. In the advanced stages, hypomotility is 
characteristic. Gastric retention of up to six hours in a stomach free of organic 
disease and retardation of passage of the barium meal into the cecum may be 
present. Large, dilated, smooth, hypotonic segments of small bowel may 
alternate with irregular, spastic segments, so that there is a marked disturbance 
in the continuity of the barium column (abnormal segmentation). Flocculation, 
stippling or scattering of the barium produces a granular appearance in the barium 
remaining in the upper loops. The mucosal folds may be greatly reduced in num- 
ber, or in well advanced stages they may be obliterated, with the result that the 
inner contour of the bowel takes on a smooth appearance, or the mucosal folds 
may be exaggerated. Gaseous distention is frequent, and on a simple abdominal 
film, gas and fluid levels may suggest ileus. 

The roentgenologic differentiation of pancreatogenous steatorrhea from sprue 
and the other malabsorptive syndromes has been considerably discussed, and 
several authors believe it is possible to distinguish them.***' Hornsby and 
Baylin ®* note that the more closely the small bowel pattern approaches the 
normal, the more likely it is that the steatorrhea is of pancreatic origin. They 
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were unable in any of their pancreatic cases to demonstrate the more severe 
features of hypotonicity, such as the dilated, gas-filled loops resembling an 
ileus, and the moulage sign of segmentation. Also, the coarse folds and 
flocculation were, on the whole, more frequent and pronounced in patients with 
sprue than in those with pancreatic disease. No striking difference was noted in 
the transit time. 

The incidence of disordered motor function in pancreatic disease is variously 
reported, and most probably reflects the differences in diagnostic criteria. 
Some authors note that the roentgen findings in pancreatogenous steatorrhea 
are essentially normal.** In 1941 Golden ** stated that the presence or absence 
of pancreatic enzymes made no difference in the small bowel pattern. This 
would seem to be substantiated by the studies of Weigen et al.°**’ on dogs that 
either had been pancreatectomized or had had their pancreatic duct ligated. 
These studies demonstrated that these procedures did not alter the small bowel 
pattern. However, all of the patients who had pancreatectomy under the mis- 
taken diagnosis of pancreatic carcinoma and who were studied by Hornsby and 
Baylin ®t developed diarrhea and,an abnormal small bowel pattern. 


COMMENT 


The two cases herein presented remained undiagnosed until the signs of 
obstructive jaundice became obvious and exploratory laparotomy was performed. 
Both patients presented with newly discovered diabetes and steatorrhea, neither 
of which was much of a problem as to control. In the first patient the correct 
diagnosis was not considered, and both cases were investigated for the 


malabsorption syndrome. 

In the differential diagnosis of the gastrointestinal malabsorptive syndromes 
it is exceptionally difficult to attribute the steatorrhea to pancreatic disease.** *° 
As proof that inadequacy of the external secretion of the pancreas causes a given 
malabsorptive syndrome, Volwiler ** depends upon laboratory studies demon- 
strating one or more of the following: (a) virtual absence of proteolytic and 
lipolytic enzymes in the duodenal juice; (b) absence of pancreatic response to 
intravenous secretin; (c) clear-cut improvement in absorption of dietary fat 
and nitrogen by administering pancreatin, as demonstrated by quantitative 
intake-excretion studies. 

The recent introduction of I'*!-labeled lipids has provided another diagnostic 
tool in the differentiation of diarrheas.‘"** By the successive use of an [**'- 
labeled fatty acid and an I'*!-labeled neutral fat, an impairment of absorption 
may be distinguished from an impairment of digestion.** °° Isotope-labeled 
triolein and oleic acid are now commonly used. Patients with organic disease 
of the small bowel are likely to have impaired absorption of the labeled oleic acid, 
and a flat absorption curve is obtained. Triolein is not absorbed to any 
significant degree as a neutral fat, and requires the action of pancreatic lipase 
for hydrolysis prior to absorption. In patients with chronic pancreatitis or 
cancer of the pancreas, a flat triolein tolerance curve is obtained, and a signifi- 
cant—although impaired—absorption of I'** oleic acid is observed. This test 
cannot differentiate chronic pancreatitis from pancreatic carcinoma as the cause 
of the pancreatic insufficiency. Its main value would appear to be to elicit infor- 
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mation concerning the lack of absorption of fatty acid in the malabsorptive syn- 
dromes, and to demonstrate the specific absence of pancreatic lipase in patients 
with unexplained gastrointestinal malfunction and pancreatic steatorrhea. 

The response of case 1 to the gluten-free diet, and the abnormal absorption 
of oleic acid in case 2, did much to deter us from considering pancreatic in- 
sufficiency as the cause of the diarrhea. 

In an attempt to ascertain the frequency of hyperglycemia and steatorrhea 
in patients with proved carcinoma of the pancreas, we reviewed the charts of all 
patients so diagnosed at St. Vincent’s Hospital during the years 1954 to 1957. 
Sixty-three patients were found of whom 50 had blood glucose determina- 
tions. Of this group, 19 patients (38%) had hyperglycemia above 129 mg.%. 
Several patients in this group had normal fasting blood sugar levels, but the 
two-hour glucose levels of the standard glucose tolerance test performed were 
elevated above 250 mg.%. A history of increase in the number of stools per 
day or frank diarrhea was elicited in only nine patients (14%). Only two 
patients had both hyperglycemia and diarrhea. 

It is our opinion that this syndrome of newly attained diabetes and steator- 
hea is more common than is usually reported. Lack of awareness, with 
failure to determine the blood glucose level and to obtain a glucose tolerance test, 
and failure to be specific in questioning the patient suspected of pancreatic 
carcinoma for a history of increase in the number of stools per day, are the 
most probable reasons for this infrequency of reporting. The diabetes is gen- 
erally very mild, and is seldom the reason for the patient’s seeking medical 
assistance. When sought for, however, an abnormality of glucose metabolism 
will usually be noted. The diarrhea is also not severe, and the intelligent 
patient often chances upon a dietary change which effectively controls this 
symptom. When not questioned carefully for the number and character of 
stools, the patient will often deny having diarrhea. 

Since abdominal pain is so frequently encountered in cancer of the pancreas, 
many of these patients are investigated with an upper gastrointestinal roentgen 
examination. Careful perusal of the routine three-hour film will often demon- 
strate delay in progression of the barium column, flocculation, scattering, and 
dilated small bowel loops, which should suggest to the treating physician that a 
small bowel lesion may exist (figures 1A, 2A). A small-bowel roentgen exami- 
nation may well demonstrate the motor dysfunction previously described. The 
more closely the small bowel pattern approaches the normal, the more likely it 
is to be of pancreatic origin. 

Carcinoma of the pancreas is so seldom diagnosed before surgical explora- 
tion or before death that every effort at early diagnosis should be made. With 
today’s modalities of therapy, only early surgery offers the possibility of a cure. 
The elderly patient who seeks medical assistance for vague abdominal pain and 
possibly for diarrhea, in whom diabetes without a family history thereof is 
discovered, as well as other evidence for pancreatic insufficiency, should be 
investigated for a possible pancreatic carcinoma, and abdominal exploration 
should be considered. Awareness and an alert suspicion of the diabetic with 
steatorrhea may prove fruitful. 
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SUMMARY 


Two patients with proved carcinoma of the pancreas who presented with 
newly discovered diabetes and steatorrhea are presented. It is felt that this 
syndrome is quite common, but is seldom reported because of lack of awareness, 
and failure to determine blood glucose levels and to obtain an adequate stool 
history. The literature is reviewed. 


SUMMARIO IN INTERLINGUA 


Le occurrentia de hyperglycemia o de diarrhea in carcinoma del pancreas non 
es incommun, sed le combination del duo—ben que frequentemente mentionate como 
signo suggestive de carcinoma—es infrequente in le casuistica publicate. Le presente 
studio es basate super le observation de duo patientes con novemente discoperite 
diabete mellite e steatorrhea secundari a carcinoma del pancreas. 

Recente studios ha indicate que un stato de defectivitate del metabolismo de 
hydrato de carbon existe in neoplasia, specialmente del organos endocrin. II es 
probabile que carcinoma del pancreas non es plus frequente in diabeticos que in le 
population general. Le diabete se declara al tempore quando le patiente deveni 
symptomatic con su carcinoma. Iste typo de diabete es attribuite al superimposition 
del carcinoma a un massa de cellulas beta que es marginalmente normal. 

Le diarrhea de carcinoma pancreatic es ascribite a insufficientia pancreatic 
resultante in un reducite secretion exocrin del pancreas. Le diarrhea de diabete 
€s sin association con morbo pancreatic, e le absorption de grassia si ben como le 
function pancreatic in non-complicate diabete es usualmente normal. Frequentis- 
simemente, le diarrhea associate con carcinoma pancreatic responde a un alteration 
del dieta del patiente. 

Le manifestationes roentgenographic de carcinoma pancreatic depende del demon- 
stration de un alteration del ansa duodenal per le lesion extrinsec. Tamen, le non- 
specific constatationes de disordines del function motori in le intestino tenue, le 
quales es observate in lesiones responsabile pro le syndrome de malabsorption, es 
etiam incontrate in le syndrome de carentia de carcinoma pancreatic. Frequentemente 
le scrutinio del roentgenogramma routinari de tres horas in le serie supero-gastro- 
intestinal revela alterationes in le configuration del intestino tenue que suggere un 
disordine del function motori del intestino tenue. Quanto plus vicin le configuration 
del intestino tenue es a un configuration normal, tanto plus probabile es le conclusion 
que le steatorrhea es de origine pancreatic. 

In nostre opinion, le hic-discutite syndrome de novemente declarate diabete 
mellite e steatorrhea es plus commun que le reportos indica. Manco de alertia, omission 
de determinationes del nivello de glucosa sanguinee e omission de tests de tolerantia 
pro glucosa, e le negliger de demandar ab le patiente qui es suspecte de haber car- 
cinoma del pancreas questiones specific relative a un historia possibile de un augmento 
del numero de evacuationes per die es le plus obvie rationes pro le infrequentia de 
reportos de diabete con steatorrhea in carcinoma primari del pancreas. 
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EDITORIAL 
IMMUNIZATION 


Mertuops for controlling several human diseases of major importance 
through immunoprophylaxis have been available for some time. Protection 
of man against smallpox by the use of vaccinia virus has been known for over 
a century and complete eradication of this disease only awaits the universal 
application of adequate vaccination programs. Prevention of diphtheria and 
tetanus with toxins deprived of their lethal properties but not of their 
antigenicity by chemical modification represents another great advance in 
the field of immunization. More recently, the production of effective per- 
tussis vaccines and the advent of poliomyelitis vaccine have increased even 
further the potential of immunization programs designed to protect man 
against some of his most formidable enemies. 

In spite of the generally accepted view that smallpox, diphtheria, tetanus, 
pertussis and poliomyelitis can be reduced to a minimum or eradicated by 
the judicious use of immunizing agents, the institution of immunization 
programs encompassing all age groups has not been accomplished. Where 
such programs have been instituted, as in military personnel and young 
children, there is little doubt that control of these diseases has been achieved. 
Furthermore, serologic studies have revealed absent or waning immunity 
to smallpox, diphtheria and tetanus in age groups which comprise large 
segments of our population where immunization programs are either non- 
existent or lacking in continuity. Therefore, the need to insure an early and 
long lasting immunity to these diseases is quite clear. Of prime importance 
is the establishment of a clearly defined immunization program. This seems 
to have been accomplished in the case of young children and military popula- 
tions but no definite provisions have been made for the continuation of 
this program in adult life including those released from military service. 

Development of new immunizing agents and methods of immunization 
necessitate periodic evaluation of immunization procedures. This is empha- 
sized by the introduction of poliomyelitis vaccine and the use of combined 
antigens. The concept of establishing a basic immunity to diphtheria, 
tetanus and pertussis early in life is now generally accepted. Subsequent 
maintenance of immunity to these diseases is based upon the host’s ability 
to respond to booster inoculation. The spacing of inoculations has been 
determined by experience with various schedules and, while optimal timing 
may not yet have been defined, there are sufficient data on which to base a 
practical continuing immunization program.” * * 

1 Edsall, G.: Active immunization, New England J. Med. 241: 18, 1949. 

2 Report to the Committee on the Control of Infectious Diseases, 1957, American 
Academy of Pediatrics, Evanston, Illinois. 

3 Batson, R., and Christie, A.: Immunization methods and materials, J. Pediat. 53: 51, 
1958. 
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Diphtheria: Results of immunization with diphtheria toxoid have led to 
differing points of view regarding the efficacy of this antigen. It is un- 
fortunate that adequately controlled studies have not been performed thus 
permitting proper evaluation of this form of immunization.* Some apparent 
failures to produce a satisfactory level of protection with diphtheria toxoid 
can be attributed to the use of poor quality antigen or improper use of 
potent material.*° Available statistics reveal that adequate immunization 
with diphtheria toxoid results in a satisfactory level of antitoxin in 95% of 
those immunized. Even in those instances where active immunization has 
not afforded complete protection against the disease, subsequent infection 
has been clinically mild and associated with few or no deaths.» * Further- 
more, the marked decline in incidence of diphtheria among children residing 
in areas where immunization programs have been assigned high priority sup- 
ports the concept that diphtheria toxoid is effective in controlling this disease. 
The decline of annual cases of diphtheria from 8,000 in the early 1920’s to 
31 cases in 1953 in Massachusetts is illustrative. When this decline was 
interrupted between 1946 and 1949, the high relative incidence of cases 
among adults suggested that the earlier infrequency of diphtheria was the 
result of a diminishing reservoir and not an expression of immunity among 
this age group. Serologic studies in Massachusetts revealed that over 50% 
of adults had less than 0.01 unit of antitoxin (generally thought to be a 
protective level of antibody). This was in marked contrast to the high 
incidence of protective antitoxin levels in children. Therefore, the occur- 
rence of diphtheria in adults during the late 1940’s in the United States and 
Europe seems to have been a forewarning of what may be expected if 
maintenance of immunity to diphtheria in older children and adults is 
ignored. 

Immunization against diphtheria should begin at one to two months of 
age. It is preferable to administer diphtheria toxoid in the form of com- 
bined antigens containing tetanus toxoid and pertussis vaccine in addition to 
diphtheria antigen with an adjuvant such as alum, aluminum hydroxide and 
aluminum phosphate. Combined antigens currently in use contain 10 to 
20 flocculating units per dose of diphtheria toxoid (at least 1,500 Lf per mg. 
protein nitrogen), 1,000 Lf per mg. protein nitrogen of tetanus toxoid and 
approximately 16,000 million killed Hemophilus pertussis or 4 protective 


4 Edsall, G.: Active immunization, New England J. Med. 235: 256, 1946. 

5 Bousfield, G.: Some new facts about diphtheria prophylaxis, Pub. Health (London) 
60: 121, 1947. 

6 Poulain, P.: Résultats des trois années de vaccination antidiphtherique, antitetanique 
généralisée dans une grande ville (Lyons): la mortalité diphtherique est nulle chez les 
vaccinés, Rev. d’immunol. 10: 93, 1946. 

7 Mortensen, V.: Occurrence of diphtheria in recent years, with special view to influence 
of antidiphtheric vaccination, Acta med. scandinav. 125: 283, 1946. 

8Ipsen, J.: Circulating antitoxin at onset of diphtheria in 425 patients, J. Immunol. 54: 
325, 1946. 

®Ipsen, J.: Effects of routine immunization of children with triple vaccine (diphtheria- 
tetanus-pertussis), Am. J. Pub. Health 45: 312, 1955. 
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units. The primary immunization consists of three intramuscular injections 
of 0.5 ml. each administered at four week intervals. A booster injection of 
0.5 ml. should be given 12 months after the third injection and again at the 
age of five years just prior to the child’s entering school. A 0.5 ml. booster 
of diphtheria and tetanus toxoid should be given at the age of nine years, 
and thereafter booster inoculations should be given every four years using 
alum precipitated or aluminum phosphate adsorbed tetanus and diphtheria 
toxoids combined containing only 1 to 2 Lf of purified diphtheria toxoid 
per dose. Purification of diphtheria toxoid and the use of one tenth the 
amount recommended for children has reduced the significant reaction rate 
in adults to 1 to 2% without jeopardizing the antitoxin response in in- 
dividuals with a basic immunity. Under these circumstances, Schick testing 
is not necessary. Administration of diphtheria toxoid should be discon- 
tinued in those few exhibiting marked reactions. 

Tetanus: The remarkable results of tetanus immunization in the Armed 
Forces of the United States during World War II leave little doubt as to 
the efficacy of adequate immunization with tetanus toxoid.*®° Only four 
cases of tetanus were reported among soldiers who had received a primary 
immunization and booster at the time of injury (0.22 per 100,000). Trends 
noted among civilian populations in Massachusetts suggest that younger 
age groups have benefited similarly from tetanus toxoid immunization.° 
In this analysis, the rate of decrease of tetanus in all age groups was pro- 
portional to the amount of toxoid employed. Serologic studies confirmed 
the suspicion that adequate immunity to tetanus was present only in young 
children and males between the ages of 30 and 40 years, both groups having 
received toxoid as a part of a pediatric or military immunization program. 
The need for protection against tetanus early in life is emphasized by the 
fact that 50 to 70% of cases occur in the pediatric age group. The danger 
of contracting tetanus from minor wounds cannot be over-emphasized, as 
many as 34% of cases occurring in patients whose history fails to reveal 
any known injury.** All of these facts lead one to the inescapable conclusion 
that effective prophylaxis of tetanus can only be achieved by systematic 
immunization of all individuals with tetanus toxoid. 

Immunization against tetanus in infancy should be instituted in con- 
junction with diphtheria and pertussis immunizations as described pre- 
viously. Combined antigens are preferred for basic immunization and 
periodic booster inoculations. In addition, 0.5 ml. of monovalent tetanus 
toxoid should be given at the time of injury to individuals who have received 
a basic immunization with either the pediatric or adult combined antigens. 

Pertussis: Mortality rates from pertussis decreased steadily from 1915 
onward and a more recent decline in the incidence of this disease is also 

10 Long, A. P., and Sartwell, P. E.: Tetanus in United States Army in World War II, 
Bull. U. S. Army M. Dept. 7: 371, 1947. 


™ Press, E.: Desirability of routine use of tetanus toxoid, New England J. Med. 239: 
50, 1948. 
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obvious. Marked changes in socio-economic standards seem to be clearly 
related to the decrease in mortality. That immunization has contributed to 
the decline in incidence is supported by various observations of comparable 
groups of immunized and unimmunized children as well as several adequately 
controlled studies.** ** One of the most valuable of these studies conducted 
by the British Medical Research Council demonstrated that 90% of children 
receiving potent pertussis vaccine were protected completely for at least 
two years.** 

As 80% of deaths from pertussis occur among children under one year 
of age, immunization should be started early in life. Pertussis vaccine should 
be administered in the form of precipitated combined antigens containing 
not more than 16,000 million H. pertussis or four protective units per 0.5 ml. 
dose. There is probably little indication for maintaining artificial immunity 
to pertussis by booster inoculations beyond the age of five years. 

Smallpox: Control of smallpox through the use of vaccinia virus, while 
representing one of the outstanding public health advances of modern times, 
has led many physicians and laymen to the erroneous conclusion that the 
presence of a vaccination scar implies lifelong immunity to this disease. It is 
now fairly well established that adequate immunity to smallpox can be 
assured only when a program of revaccination at three year intervals is 
followed. The high incidence of vaccinoid or accelerated reactions following 
revaccination attests to the waning immunity in persons who have already 
experienced a primary reaction to the initial vaccination. Adherence to the 
basic rules of handling smallpox vaccine, performing the vaccination and 
interpreting the results of vaccination are of the utmost importance. Glycer- 
inated calf-lymph vaccine is currently employed and must be stored at sub- 
freezing temperatures until just prior to use. Skin over the left deltoid is 
cleansed with soap and water followed by ether or acetone. The multiple 
pressure method of vaccination is employed and dressings must not be 
applied to the vaccination site. 

When potent vaccine is employed and the technic of administration is 
adequate, one of three types of reactions should be observed.** The primary 
reaction of vaccinia usually appears as a papule by the third post-vaccination 
day. Vesiculation and erythema are evident by the fifth or sixth day and 
maximal reaction is noted between the eighth and twelfth days. The crust 
which forms usually sloughs by the twenty-first day leaving a permanent 
scar. Accelerated or vaccinoid reactions are observed in partially immune 
individuals. All stages of the primary reaction are noted but are more 


ae —— D.: Immunization against whooping cough: clinical study, J. Pediat. 29: 

13 Bell, J. A.: Pertussis immunization: use of two doses of alum-precipitated mixture 
of diphtheria toxoid and pertussis vaccine, J. A. M. A. 137: 1276, 1948. 

14 Medical Research Council Investigation: Prevention of whooping cough by vaccina- 
tion, Brit. M. J. 1: 1463, 1951. 

15 Benenson, A. S., Kempe, C. H., and Wheeler, R. E.: Problems in maintaining 
immunity to smallpox, Am. J. Pub. Health 42: 535, 1952. 
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mild and usually subside within seven to ten days. The immediate reaction 
appears within 24 hours and has passed within three days. This may 
attest to the host’s solid immunity but may also be observed when dead 
vaccine is administered to individuals previously exposed to vaccinia and in 
whom a sensitivity to the vaccine exists. Except in those instances when 
other subjects have exhibited primary or vaccinoid reactions to the same 
lot of vaccine, individuals demonstrating immediate reaction should be 
revaccinated. No reaction implies faulty technic or non-viable vaccine and 
should not be interpreted as evidence of immunity to smallpox. Different 
skin sites should be employed when difficulty is encountered in producing a 
definite reaction. Vaccination against smallpox may be performed from 
six weeks of age onward and it is preferable to vaccinate infants early in 
life when they are less likely to locate the lesion. 

Poliomyelitis: Poliomyelitis vaccine containing virus type I, II and III 
is propagated in monkey-kidney tissue culture and inactivated with for- 
maldehyde or a combination of formaldehyde and ultraviolet irradiation. 
Inoculation of individuals of all ages with this vaccine is followed by the 
appearance of neutralizing antibody to all three virus types and there are 
sufficient data to support the concept that a considerable degree of protection 
is afforded those who receive a full primary course of immunization.*® A\l- 
though emphasis has been placed on the immunization of individuals between 
the ages of six months and 40 years, supplies of vaccine are such that these 
limitations do not seem to be indicated. 

Of particular importance is the desirability of fitting poliomyelitis vaccine 
administration into currently existing immunization programs. Immuniza- 
tion of adults should be accomplished in accordance with the well publicized 
schedule. Two inoculations of 1.0 ml. each are given at monthly intervals 
and followed in seven months by a third injection of 1.0 ml. of poliomyelitis 
vaccine. Initial studies in infants revealed that adequate response to polio- 
myelitis vaccine could be elicited when the first two injections were given at 
six weeks and three months of life followed by a third inoculation at 10 
months. Further simplification of the immunization program was achieved 
in children by mixing poliomyelitis vaccine with DTP (diphtheria, tetanus, 
pertussis) and administering all four antigens at one time.* The addition 
of concentrated poliomyelitis vaccine to DTP has resulted in a commercial 
product containing four antigens which can be given in 0.5 ml. volumes. 
Administration of this quadrivalent immunizing agent in accordance with 
previous schedules for DTP has resulted in the production of adequate 
amounts of antibody to all four components without producing an increase 
in reaction rates.** Such a combination has reduced the pediatric immuniza- 


16 Salk, J. E.: Preconceptions about vaccination against paralytic poliomyelitis, Ann. 
Int. Med. 50: 843, 1959. 

17 Barrett, C. D., Timm, E. A., Molner, J. G., Wilner, B. I., Anderson, C. P., Carnes, 
H. E., and McLean, I. W., Jr.: Multiple antigen for immunization against poliomyelitis, 
diphtheria, pertussis and tetanus, J. A. M. A. 167: 1103, 1958. 
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tion program to its simplest form for the present and should be employed 
whenever possible. 

Although the need for booster inoculations of poliomyelitis vaccine is 
almost certain, the time intervals at which such boosters will be required 
have not been established. Significant levels of neutralizing antibody have 
been observed in some individuals for as long as four years after the initial 
immunization.*® However, there is a decline in antibody 12 to 18 months 
after primary immunization and, until such time as more data are available, 
administration of a fourth injection one to two years after the initial 
series seems prudent. 

Why have so many people in the United States failed to provide them- 
selves and their children with protection against diseases as serious as 
smallpox, diphtheria, tetanus, whooping cough and poliomyelitis? Al- 
though there is great reluctance on the part of some individuals to invest 
in special health guarantees in the absence of compelling circumstances such 
as an epidemic in the community, it is unlikely that the cost of immuniza- 
tion is an important deterrent, since there are numerous free clinics for 
those who feel that they cannot afford this luxury. 

In the case of those who are aware of the importance of immunopro- 
phylaxis, public disinterest and procrastination are among the basic problems 
confronting the physician. However, the cause of universal immunization 
will not have been advanced unless methods of arousing an apathetic public 
can be devised. This is logically the responsibility of medical and allied 
professions and wherever family units are under the care of a physician, it 
becomes his duty to see that family immunization is encouraged. The 
physician should be an enthusiastic protagonist of immunization programs. 
All too often an indefinite approach to this problem results in his being a 
passive obstructionist. There is a great need for reiterating the basic 
principles and purposes of immunization so that every family head will 
understand the objectives of a lifelong program. Even where great empha- 
sis has been placed on childhood immunization, the program becomes vague 
as the child progresses beyond the first grade in school and rarely is the 
question of immunization of parents even mentioned. It is apparent that 
the approach of physicians generally to the problem of adult immunization 
should be reevaluated if we are to accept the implications of grossly in- 
adequate immunity to diphtheria and smallpox among this age group. 
Furthermore, it is obviously desirable to eliminate the hazards and _ in- 
adequacies of serum prophylaxis at the time of injury in large numbers of 
individuals not immunized previously with tetanus toxoid. 

There remains the major task of carrying the concept of immunization 
programs to those persons whose contact with physicians or health agencies 
is infrequent. Inadequate immunization here is a function of unawareness 
in addition to public apathy. Intensive nationwide publicity campaigns 
seem to be useful in stimulating interest in immunization programs as evi- 
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denced by the observation in some areas of the country that more children 
are protected against poliomyelitis than against diphtheria, tetanus and 
pertussis.** It is obvious, however, that this is not the entire answer to 
the problem in view of the failure of many individuals to have received any 
poliomyelitis vaccine. The effectiveness of compulsory immunization, as 
exemplified by military programs and smallpox vaccination of pre-school 
children, cannot be denied. Extension of such regulations to include other 
immunization procedures would seem to be indicated as a partial solution 
to the problem of immunization of children. In this regard, Salk has 
pointed out that vaccination against poliomyelitis should be looked upon as 
a matter of public and not personal health alone.*®° A quotation from Dr. 
Salk would seem to apply to immunization against smallpox, diphtheria and 
pertussis as well—‘‘The results of science once again touch upon social 
factors, bringing new problems into focus. There is now before us the 
provocative question as to the degree of freedom permissible for, and the 
degree of implied responsibility required of, each individual in the light of 
our current conceptions of poliomyelitis and the knowledge we now possess 
regarding its control.” Of equal importance is the need for legislation re- 
quiring possession of individual immunization records which reflect the 
current status of every citizen’s state of immunity against these diseases. 
The most carefully planned program falls short of its intended goal if a 
permanent record of immunization is not maintained, and the vaccinee is 
not aware of his immunization status. 

In the final analysis, acceptance of an immunization program will 
probably require concerted efforts on the part of individual physicians and 
health agencies to reach large segments of the population in schools, churches 
and industrial plants. This would entail the indoctrination of teachers, 
clergymen and plant managers in the purpose of such programs and require 
that a certain amount of time be given to the dissemination of this informa- 
tion during the hours of study, worship, and work. The importance of 
informal communication has been stressed in recent studies of the public’s 
acceptance of poliomyelitis vaccine wherein it was revealed that vaccinees in 
the community proved to be the most effective supporters of the program.** *° 
Of great interest also was the correlation of high quality programs and 
enthusiastic acceptance of vaccine. 

Even the most optimistic proponents of universal immunization must 
recognize the recalcitrant citizen who “doesn’t believe in shots” as well as 
the young, healthy father who “is too old to get poliomyelitis.” In the 
absence of laws requiring such people to contribute to the general public 

18 Gerrick, R. ~ Are your patients protected?, GP 27: 101, 1958. 

19 Glasser, M. A.: Attitudes and reactions of the public to health programs. I. A 
ya = the public’s acceptance of the Salk vaccine program, Am. J. Pub. Health 48: 

20 Merrill, M. H., Hollister, A. C., Gibbens, S. F., and Haynes, A. W.: Attitudes and 


reactions of the public to health programs. II. Attitudes of Californians toward poliomyelitis 
vaccination, Am. J. Pub. Health 48: 146, 1958. 
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health, it is and should always be the physician’s job to sell the idea of 
investing in preventive medicine programs. 

Live Attenuated Vaccines and the Future: The recent development of 
live, attenuated poliovirus vaccines has stimulated renewed interest in this 
country in the thesis that living vaccines, which are immunogenic because 
of their capacity to produce inapparent or mild infection, may, in some 
cases, be superior to non-viable antigens. Although immunization with 
living microOrganisms is not a new concept, great emphasis has been placed 
by scientists of the Soviet Union on the development of a great variety of 
attenuated microorganisms for use as vaccines in the immunization of man 
and domestic animals against numerous diseases of economic and public 
health importance. 

Tularemia, long a major problem in certain parts of the USSR has been 
controlled in part by the widespread use of a living vaccine prepared from 
an attenuated strain of Pasteurella tularensis.** The vaccine strain, inocu- 
lated percutaneously, is mildly reactive and markedly immunogenic. Al- 
though periodic revaccination is said to be necessary to maintain adequate 
immunity, it would appear that vaccines of this type are highly effective in 
the prevention of naturally occurring tularemia in the Soviet Union. Simi- 
larly, human beings exposed to brucellosis during the course of their oc- 
cupation have been vaccinated with live, attenuated cultures of Brucella 
abortus. Resistance to infection apparently follows this immunization in a 
high percentage of vaccinees.** Immunoprophylaxis of influenza by the use 
of live, attenuated influenza viruses has been practiced for several years in 
the Soviet Union.** Multiple strains of influenza virus are required and 
the vaccine is administered intranasally. Some of the reactions which have 
been reported following this immunization may be more severe than would 
be acceptable in the United States, however, further study, in this country, 
of non-parenteral methods of immunization with various live, attentuated 
viruses might prove to be worthy of more emphasis than it is currently 
receiving. Mumps vaccine, which is administered subcutaneously or intra- 
dermally, appears to be non-reactive and highly immunogenic.** The strain 
of mumps virus employed in the Soviet Union has been attenuated by serial 
21 Olsuf’ev, N. G., Emel’ianova, O. S., Uglovoi, G. P., Sil’chenko, V. S., Borodin, 
V. P., Samsonova, A. P., Konkina, N. S., Shelanova, G. M., Lebacheva, Z. A., Tsareva, 
M. IL., Zykina, N. A., and Lebedeva, T. F.: Results of the mass use on human beings of 
dried tularemia vaccine from the Gaiskii No. 15 (restored) and Emel’ianova No. 155 strains, 
J. mikrobiol., épidemiol. and immunobiol. 29: 386-391, 1958. 

22 Zdrodowski, P., Vershilova, P., and Kotlarova, H.: Immunological research on 


brucellosis and human immunization against this infection by means of an attenuated live 
vaccine, J. Infect. Dis. 101: 1-7, 1957. 

23 Smorodintsev, A. A.: Use of living vaccines against influenza, mumps, measles and 
poliomyelitis, presented before the Eighty-Seventh Annual Meeting of the American Public 
Health Association, Atlantic City, N. J., October, 1959. 

24 Kliachko, N. S., Kuz’min, P. I., and Mikhailov, I. M.: Results of the study of the 
infectious, reaction-producing and antigenic effects of dried preparations of live attenuated 
mumps vaccine, J. mikrobiol., épidemiol. and immunobiol. 28: 989-994, 1957. 
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passage in embryonated eggs and successfully lyophilized. Its use on a 
rather extensive scale was reported recently by Smorodintsev.”* 

During the past year, several groups of investigators have reported on 
the use of live, attenuated poliovirus vaccines in large groups of human 
beings.” ** 7 The degree of safety which attends the use of living polio- 
Viruses in immunizing the non-immune human host seems not to have been 
clearly established. Indeed, there is still sharp controversy over the risk 
of reversion to neurovirulence and the need for further detailed study of 
the behavior of these attenuated viruses in the gastrointestinal tracts of vac- 
cinees.** Whatever the outcome of this debate, which is likely to end in 
favor of the use of living, attenuated polioviruses, the need for simplified 
and less traumatic methods of immunization against a variety of diseases is 
obvious. Success of oral, respiratory and percutaneous immunization will 
depend upon the development of living, attenuated microérganisms which 
can be used as vaccines. The advent of such vaccines will certainly help in 
making the goal of universal immunization against many of man’s worst 
enemies a reality. 


F. R. McCrums, Jr., M.D. 


25 Sabin, A. B.: Status of field trials with an orally administered, live attenuated 
poliovirus vaccine, J. A. M. A. 171: 863-868, 1959. 

26 Barr, R. N., Bauer, H., Kleinman, H., Johnson, E. A., Martins da Silva, M., Kimball, 
A., and Cooney, M. K.: Use of orally administered live attenuated polioviruses as a vaccine 
in a community setting, J. A. M. A. 170: 893-905, 1959. 

27 Koprowski, H., Jervis, G. A., and Norton, T. W.: Vaccination au moyen de virus 
vivants modifiés, Ann. Soc. belge de méd. trop. 38: 327-346, 1958. 

28 Melnick, J. L., Benyesh-Melnick, M., and Brennan, J. C.: Studies on live poliovirus 
vaccine, J. A. M. A. 171: 1165-1172, 1959. 
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Human Biochemical Genetics. By H. Harris; with a foreword by L. S. PENRosE, 
F.R.S. 310 pages; 22.5 X 14.5 cm. Cambridge University Press (American 
Branch: 32 E. 57th St., New York 22, N. Y.). 1959. Price, $7.00. 


Biochemical genetics is the mainstream of contemporary research in human 
genetics, medical genetics, and, indeed, all genetics. (Cytogenetics in man, with its 
descriptions of the chromosome in the normal and abnormal, represents what may 
hopefully be a confluent and rapidly swelling stream of research.) The father of 
biochemical genetics is appropriately considered to be Sir Archibald Garrod (1857- 
1936), student of rheumatic diseases, pediatrician at the Great Ormond Street Hos- 
pital, London, and immediate successor to Sir William Osler as Regius Professor 
of Medicine at Oxford. In 1908 Garrod delivered the Croonian lectures at the Royal 
Society of Medicine. The inspired title, “Inborn Errors of Metabolism,” quickly 
became a part of medical parlance. The concept he expounded and documented was 
no less inspired: That genetic defects in specific enzymes necessary to intermediate 
metabolism result in disease through a deficiency of substances further along in the 
metabolic chain or through the toxic effects of a substance accumulating proximal 
to the block. Alkaptonuria was the prime example but pentosuria, albinism and 
cystinuria were also investigated. (Garrod was in error in considering cystinuria a 
block in intermediary metabolism; it is now known to have its basis in a renal tubular 
defect. ) 

It is fair to say that Garrod’s ideas lay fallow for the next thirty or forty years. 
Their full significance was not appreciated until the work of Beadle and Tatum on a 
unicellular organism, the red bread mold Neurospora crassa. In his Nobel lecture 
(Science 129: 1715, 1959) Beadle pointed out that the “one-gene-one-enzyme” 
hypothesis is properly credited to Garrod: 


“Despite the simplicity and elegance of Garrod’s interpretation of alcaptonuria and 
other inborn errors of metabolism as gene defects which result in inactivity of specific 
enzymes and thus in blocked reactions, his work had relatively little influence on the thinking 
of the geneticist of his time. Bateson’s Mendel’s Principles of Heredity and a few other 
books of its time discuss the concept briefly. But up to the 1940’s no widely used later 
textbook of genetics that I have examined even so much as refers to alcaptonuria.... At 
that time we were unaware of Garrod’s work, partly because geneticists were not in the 
habit of referring to it and partly because we had failed to explore the literature... . In 
this long, roundabout way, first in Drosophila and then in Neurospora we had rediscovered 
what Garrod had seen so clearly so many years before. By now we knew of his work and 
were aware that we had added little if anything new in principle.” 


Biochemical genetics, as presently conceived, encompasses much more than the 
Garrodian blocks of intermediary metabolism. It includes also defects in active 
transport systems (e.g., in the renal tubule in cystinuria; in the intestinal mucosa in 
Hartnup’s disease ; in the liver in one or more of the hereditary hyperbilirubinemias ; 
in the muscle cell in the hereditary hyper- and hypokalemic paralyses). Also within 
the purview of biochemical genetics fall the heritable abnormalities of non-enzymatic 
proteins, for example, the hemoglobinopathies. Pauling’s “molecular disease” con- 
cept, derived from his experience with sickle cell disease, was an important building 
stone in the present structure of biochemical genetics. From the minute analysis 
of the amino acid peculiarity in variant hemoglobins (by Ingram and others using 
“fingerprinting” technics) has come the appreciation that protein synthesis is at the 
hub of gene action. “One-gene-one-polypeptide” has replaced “one-gene-one- 
enzyme.” It has been appreciated further that mutations may result in the formation 
either of no protein at all or of an abnormal protein. Biochemical genetics also 
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concerned itself with normal variations based on genetic differences and called “poly- 
morphisms” or “polymorphic traits’—individual differences in erythrocyte antigens 
(“blood groups”), in hemoglobin-binding plasma proteins (“haptoglobins”), in iron- 
binding beta-globulins of the blood (“transferrins”) and many others being uncovered 
at a rapid rate. Finally, modern biochemical genetics legitimately encompasses 
investigations of the nature of the genetic material itself (DNA) and the way RNA 
is implicated in translating the genetic code in DNA into the aminoacid sequences 
of protein. So biochemical genetics is most of genetics: Population genetics leans 
heavily on biochemical genetics; the ultimate goal of clinical genetics is the inter- 
pretation of genetic disease in biochemical terms. Active work in laboratories such 
as that of Puck suggests that a confluence of two streams of research—cytogenetics 
and biochemical genetics—is not far off. 

Harris’ scholarly opus covers the subject of biochemical genetics in considerable 
depth. It is carefully prepared and has a firm base in the author’s own numerous 
contributions to the field. It is a major contribution. 

The organization is as follows: 


1. Introduction, including the concept of inborn errors of metabolism 
2. Some aspects of Mendelian heredity in man 
. Amino acid metabolism 
. Carbohydrate metabolism 
. Human hemoglobins 
. Blood group substances 
. Plasma proteins 
. Other inherited disorders of metabolism (porphyria, methemoglobinemia, 
hyperbilirubinemia, acatalasemia, vitamin D resistant rickets, hypophospha- 
tasia, diabetes insipidus, hemochromatosis, hyperozaluria, gout) 
9. The problem of gene action. 


Professor L. S. Penrose in the preface points out that the book “can open a new 
world” for those unfamiliar with the important and relatively rapid recent develop- 
ments in this area overlapping medicine, biochemistry and genetics. 

Victor A. McKusickx, M.D. 


Acute Pericarditis. By Davin H. Spopicx, M.D. 182 pages; 22.5 14cm. Grune 
& Stratton, Inc., New York. 1959. Price, $6.50. 


In this text, the author discusses acute pericarditis essentially from the viewpc‘nt 
of the clinician. However, emphasis is also placed upon basic concepts and their 
application to diagnosis and management. Part I deals with the pericardium, the 
pathology and pathologic physiology of pericardial inflammation and the physical, 
electrical, roentgen and humoral manifestations of acute pericarditis. The individual 
etiologic forms of acute pericarditis are described in Part II. There is an excellent 
bibliography. The illustrations have been carefully selected and the material is 
clearly presented. 

This book should prove of value to students and internists as a reference source. 

LEONARD ScHERLIS, M.D. 


Manual of Skin Diseases. By Gorvon C. Saver, M.D., Assistant Clinical Professor 
of Medicine (Dermatology) and Chief of the Section of Dermatology, University 
of Kansas School of Medicine. 269 pages; 26X18 cm. J. B. Lippincott Com- 
pany, Philadelphia. 1959. Price, $9.75. 


Dr. Sauer has written an excellent small text on practical dermatology for the 
student and general practitioner. This book might be more properly termed an atlas 
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rather than a descriptive text. The pictures, widely distributed throughout the text, 
are excellent. The photography has been carefully performed so that the features 
of each lesion are distinct. The color plates, which were provided by a number of 
pharmaceutical houses, are good, but unfortunately in most of them the photography 
was concentrated on the lesion and neglected to visualize its location. 

The author’s attempts to dispel the confusion surrounding the erythema multi- 
forme complex are not successful. He states that Behcet’s syndrome occurs most 
commonly in males, but the experiences of most clinicians do not support this. Most 
dermatologists would disagree with the statement that x-ray therapy is indicated 
in severe cases of rosacea. There should be a tendency to avoid the use of radiation 
therapy as much as possible, and in this condition there is no indication that such 
treatment if of much value. In dealing with the treatment of gonorrhea, after the 
patient has received penicillin therapy, serologic tests for syphilis should be performed 
at periodic intervals for four to six months. In the chapter on Mycology, the author 
has included some of the old prescriptions which have now been rendered obsolete 
by the introduction of griseofulvin. Experience has shown that mycostatin alone or 
in combination with a steroid is superior to other medications in the treatment of 
moniliasis. Gentian violet has proved to have little therapeutic value. 

The dictionary index is a novel idea and should be developed to an even greater 
extent than it is in this book. This is an innovation which eliminates lengthy dis- 
cussions on which there could be many points of disagreement. 

H. M. R., Jr. 


Tropical Sprue: Medical Science Publication No. 5. Edited by Lt. Col. Witt1am H. 
Crossy, M.C. 355 pages; 23.515 cm. (paper-bound). Walter Reed Army 
Institute of Research, Walter Reed Army Medical Center, Washington, D. C. 
1959. Price, $1.75, from the Superintendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. 


This small volume of collected papers presents the work and the contributions 
of the United States Army’s “Sprue Team” in Puerto Rico from 1953 to 1957. 

The first 100 pages are devoted to the minutes of the conferences on sprue and 
represent the combined knowledge of many outstanding investigators studying mal- 
absorption and allied fields. These investigators assisted in the selecting of targets 
for study and in the planning of a study of sprue undertaken on a moderately long 
term basis at the Tropical Research Medical Laboratory (TRML) of the Army at 
San Juan. In investigating malabsorption and related problems of tropical sprue 
the Army has been interested in tropical sprue as a prototype of small intestine 
disease whereby methods for the study of small intestine function may be developed. 

Subsequent sections of this monograph are devoted to the nutritional, bacterio- 
logic, metabolic, hematologic, and histologic aberrations encountered in sprue. Prog- 
ress in these areas is detailed and obstacles to study enumerated. The clinical 
manifestations of the disease are reviewed and the responses to treatment are 
evaluated. All of the tests designed to characterize malabsorption are discussed at 
length and though there is much repetition, reading these sections is extremely 
informative. 

It is to be regretted that virtually no attention has been given to disordered 
intestinal motility in sprue, either as cause or effect, but this may simply reflect a 
hiatus in our general study of malabsorption. 

This monograph provides profitable reading to physicians and medical students 
interested in the methods of studying small intestine function, the exploration of the 


pathogenesis of sprue, and the epidemiology of tropical sprue. 
J. E. M.D. 
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Non-Venereal Syphilis: A Sociological and Medical Study of Bejel. By Et.is 
Hernpon Hupson, M.D., D.T.M. & H. (London.), F.A.C.P., Emeritus Pro- 
fessor and Director of Health, Ohio University, Athens, Ohio. 204 pages; 
22.5 X 14.5 cm. The Williams and Wilkins Co., Baltimore, Maryland. 1958. 
Price, $7.00. 


The studies presented in this volume are based on the author’s own experience 
with bejel during ten years of clinical endeavor while a physician under the Pres- 
byterian Board of Foreign Missions. Dr. Hudson conducted these studies in Deir- 
ez-Zor, Syria during the period 1926-36. The book contains 21 chapters, four of 
which have been contributed by other specialists in this field. Chapters contributed 
by these authors include discussions on the serology and microscopic and experimental 
pathology of bejel. In the first two chapters, Dr. Hudson has presented a very lucid 
account of the history of the treponematoses. Confusion over the diagnosis of 
leprosy and the concept of venereal leprosy prevalent during the eleventh and twelfth 
centuries is a subject of particular interest. Sociologic and clinical aspects of bejel 
as seen in Deir-ez-Zor are discussed in the following 13 chapters. Finally, separate 
sections are devoted to the treatment of bejel and the current sociologic aspects of the 
treponematoses. Dr. Hudson describes results of treatment of bejel with bismuth 
in Bedouins during the ten year period of his research in Syria. In addition, modern 
therapy of bejel with penicillin is reviewed. Several paragraphs have also been 
devoted to mass treatment campaigns for bejel and yaws under the sponsorship of 
WHO and UNICEF. The efficacy of long-acting penicillin in these diseases is 
emphasized. 

A concerted effort has been made to present information which will appeal to 
physicians, research workers, biologists and public and lay health officers. It is the 
opinion of the reviewer that the author has achieved his goal of presenting a well 
written, superbly illustrated and concise account of non-venereal syphilis. The 
relative paucity of references is a disadvantage of this book but does not detract from 
its interesting reading. Every student of the treponematoses will profit from his 
knowledge of Dr. Hudson's experiences and lucid writings. 

Frep R. McCrums, Jr., M.D. 


Bewusstseinsverlust: Symptomatologie und dringliche Therapie. By Dr. Med. Habil. 
Wotrcanc Hirscuw and Dr. Med. Katus Rust. 170 pages; 17.5 x 12.5 cm. 
Georg Thieme, Leipzig. 1958. Price, geb. DM 9.30. 


A great deal of information is accumulated in this brief manual on syncope. It 
is doubtful, however, that it can be very useful as a guide in the recognition or man- 
agement of its numerous causes. It is interesting to have the “unconscious state” 
as a central theme and developed around it a discussion of the mechanisms in various 
diseases and toxic states leading to it. The text is lucidly written, and presents a 
good review for the medical student and general practitioner. 


A. 


The Clinical Examination of the Nervous System. 11th Ed. By G, H. Monrap- 
Kroun, M.D., F.R.C.P.; revised by the author with the assistance of SIGVALD 
Rersum, M.D. 466 pages; 22.5 X 14.5 cm. Paul B. Hoeber, Inc., Medical Book 
Department of Harper & Brothers, New York. 1958. Price, $9.50. 


This is the eleventh edition of this classic book on the neurological examination. 
In the preface, the author mentions that this is probably the last edition from his hand, 
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but apparently future editions will appear, probably edited by Dr. Sigvald Refsum, 
who assisted in preparing a substantial portion of the current edition. As with 
previous editions, the emphasis is placed on the clinical evaluation of the patient, yet, 
in keeping with current trends, nearly half of the volume deals with special technics 
and diagnostic tests used for patient evaluation. The “main” part of the volume 
deals with the neurologic examination including a chapter on electrical stimulation 
and myelography. There is an appendix which almost equals in size the remainder 
of the book. In the appendix are sections dealing with intelligence testing, aphasia 
testing, diplopia, vestibular testing, pharmacologic tests and special x-ray examina- 
tions. The latter include ventriculography, encephalography, and angiography. 
Electroencephalography and electromyography are also considered. 

In consideration of the neurologic examination, the author states that he has 
made no attempt to include all tests and signs but only those which he personally 
finds useful in the clinical evaluation of the patient. The author’s preface and the 
planning of this volume emphasize the importance which he places on clinical ob- 
servation as the cornerstone on which is built the neurologic evaluation of a patient. 

Through the years since the first edition in 1921, this work by Dr. Monrad- 
Krohn has been of the greatest value in the teaching of clinical neurology to in- 
numerable medical students and trainees in neurology and its allied fields. It re- 
mains without peer in its own particular area. It is to be hoped that future editions 
will continue to be restricted in scope and will not be expanded so as to lose the 
particular value which this volume possesses. 

This volume should be required reading for all trainees in clinical neurology and 
will be of interest to all physicians who practice clinical medicine. The value of this 
book as a textbook for the medical student about to begin his introduction to clinical 
methods remains outstanding. 


Cc. Vv. B. 
BOOKS RECENTLY RECEIVED 
Books recently received are acknowledged in the following section. As far as 


practicable those of special interest will be selected for review later, but it is not 
possible to discuss all of them. 


American Drug Index, 1960. By CHartes O. Witson, Ph.D., Dean and Professor 
of Pharmaceutical Chemistry, School of Pharmacy, Oregon State College; and 
Tony Everett Jones, Ph.D., Associate Professor of Pharmaceutical Chemistry, 
School of Pharmacy, University of Colorado, etc. 712 pages; 21 X 14.5 cm. 
1960. J. B. Lippincott Company, Philadelphia. Price, $5.75. 


Bone as a Tissue: Proceedings of a Conference Held at The Lankenau Hospital, 
October 30-31, 1958. Editors: KaarE Ropaut, M.D., Director of Research, 
Lankenau Hospital, Philadelphia; Jesse T. Nrcnorson, M.D., Chief, Division of 
Orthopedics, Lankenau Hospital, Philadelphia; and Ernest M. Brown, Jr., M.D., 
Division of Medicine, Lankenau Hospital, Philadelphia. 358 pages; 23.5 X 15.5 
cm. 1960. The Blakiston Division, McGraw-Hill Book Company, Inc., New 
York. Price, $16.00. 


La Colelitiasi et Alia Hepatologica, Atti del Primo Symposium Internazionale di 
Epatologia (Chianciano-Terme, 28-29 Giugno 1958). 637 pages; 24.5 X 17 cm. 
(paper-bound). 1959, Edizioni Chianciano-Terme, Italy. 
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Current Therapy-1960. Edited by Howarp F. Conn, M.D.; Consulting Editors: 
Georce E. Burcu, M. Epwarp Davis, Vincent J. Derpes, GARFIELD G. Dun- 
cAN, Hucu J. Jewett, CLARENCE S. Livincoop, Perrin H. Lone, H. Houston 
MerrITT, WALTER L. PALMER, Hopart A. REIMANN, RALPH WAYNE RUNDLES 
and Rosert H. 808 pages; 27.5 20.5 cm. 1960. W. B. Saunders 
Company, Philadelphia. Price, $12.00. 


Drugs of Choice, 1960-1961. Water Mopett, M.D., Editor, Director, Clinical 
Pharmacology, and Associate Professor of Pharmacology, Cornell University 
Medical College, etc. 958 pages; 25.5 17.5 cm. 1960. The C. V. Mosby 
Company, St. Louis. Price, $13.50. 


Effect of Radiation on Human Heredity: Investigations of Areas of High Natural 
Radiation. First Report of the Expert Committee on Radiation. World Health 
Organization Technical Report Series No. 166. 47 pages; 24 X 16 cm. (paper- 
bound}, 1959. World Health Organization, Geneva; available in U.S.A. from 
Columbia University Press, International Documents Service, New York. 
Price, 30¢. 


L’Electrocardiogramme Dysmétabolique: Perturbations Ioniques et Electrocardio- 
gramme. By A. Larcan and C. Huriet; preface by Proresseur P. MicHon. 
221 pages; 24 X 16 cm. (paper-bound). 1959. Masson & Cie., Paris. Price, 
2.500 fr. 


Encyclopedia of Medical Syndromes. By Rosert H. Duruam, M.D., F.A.C.P., 
Physician-in-Charge, Division of General Medicine, Henry Ford Hospital, 
Detroit; foreword by T. R. Harrison, M.D., Professor and Chairman, Depart- 
ment of Medicine, Medical College of Alabama, Birmingham. 628 pages; 24 x 
16 cm. 1960. Paul B. Hoeber, Inc., Medical Division of Harper & Brothers, 
New York. Price, $13.50. 


Essentials of Healthier Living: A Realistic College Text in Personal and Community 
Health. A Health Education Council Book. By Justus J. Scuirreres, Ph.D., 
Director, Health Education Council, etc.; with a foreword by Howarp R. Craic, 
M.D., Director, The New York Academy of Medicine; illustrations by RoBERT 
A. Jones. 335 pages; 25.5 X 18.5 cm. 1960. John Wiley & Sons, Inc., New 
York. Price, $5.50. 


La Fatigue: Physiologie-Psychologie et Médecine Sociale. By Pierre BucGarp. 308 
pages; 24.516 cm. (paper-bound). 1960. Masson & Cie., Paris. Price, 
NF. 32,00. 


Forensic Medicine: Observation and Interpretation. By A. Keita Mant, M.D. 
(Lond.), Lecturer, Department of Forensic Medicine, Guy’s Hospital, London, 
etc. 262 pages; 22.5 14.5 cm. 1960. The Year Book Publishers, Inc., 
Chicago. Price, $8.50. 


Heritable Disorders of Connective Tissue. 2nd Ed. By Victor A. McKusick, 
M.D., Associate Professor of Medicine, Johns Hopkins University School of 
Medicine, etc. 333 pages; 2617.5 cm. 1960. The C. V. Mosby Company, 
St. Louis. Price, $12.00. 


Indications Thérapeutiques en Pratique Quotidienne. By Maurice PeEsteEL; preface 
by Pt. Raymonp Garcin. 374 pages; 24.5 16.5 cm. (paper-bound). 1960. 
Masson & Cie., Paris. Price, NF. 32,00. 
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Individuum und Krankheit: Grundziige einer Individualpathologie. By FRiepRIcH 
Curtius. 467 pages; 25.5 17.5 cm. 1959. Springer-Verlag, Berlin. Price, 
geb. DM 88&.— 


Manuale di Semeiotica Medica. Volume Il. By F. Lenzi and A. Canicora. 1,189 
pages; 26X18 cm. 1959. Edizioni Minerva Medica, Torino. Price, L. 7,000. 


Manuale di Semeiotica Medica. Volume III. By F. Lenzi and A. Canicera. 2,013 
pages; 26X18 cm. 1959, Edizioni Minerva Medica, Torino. Price, L. 9,000. 


Mental Health Problems of Automation: Report of a Study Group. World Health 
Organization Technical Report Series No. 183. 30 pages; 24 x 16 cm. (paper- 
bound). 1959. World Health Organization, Geneva; available in U.S.A. from 
Columbia University Press, International Documents Service, New York. Price, 
30¢. 


The Older Patient. By Twenty-One AutuHors; edited by WinGate M. JoHNson, 
M.D., Chief of Staff, Private Diagnostic Clinic, and Professor Emeritus of 
Clinical Medicine, Bowman Gray School of Medicine of Wake Forest College. 
589 pages; 2416 cm. 1960. Paul B. Hoeber, Inc., Medical Division of 
Harper & Brothers, New York. Price, $14.50. 


Pharmacology and Therapeutics: A Textbook for Students and Practitioners of Medi- 
cine and Its Allied Professions. 4th Ed. By ArtHur GroLLMAN, Ph.D., M.D., 
F.A.C.P., Lecturer in Pharmacology and Toxicology, The Medical Branch, and 
Professor and Chairman of the Department of Experimental Medicine, The 
Southwestern Medical School, The University of Texas, etc. 1,079 pages; 24 x 
16cm. 1960. Lea & Febiger, Philadelphia. Price, $12.50. 


Polysaccharides in Biology: Transactions of the Fourth Conference, May 21, 22 and 
23, 1958, Princeton, N. J. Edited by Grorc F. Sprincer, M.D., William Pepper 
Laboratory of Clinical Medicine and Department of Microbiology, University 
of Pennsylvania School of Medicine, Philadelphia, Pa. 326 pages; 23.5 X 16 cm 
1959. Sponsored by the Josiah Macy, Jr. Foundation, New York. Price, $5.95. 


Psychiatric Services and Architecture. World Health Organization Public Health 
Papers No.1. By A. Baker, Deputy Physician-Superintendent, Banstead Hos- 
pital, Surrey, England; R. LLewetyn Davies, Director, Division for Architec- 
tural Studies, Nuffield Foundation, England; and P. Sivapon, Physician-Superin- 
tendent, Mental Hospitals, Seine, France. 59 pages; 21.5 x 14 cm. (paper- 
bound). 1959. World Health Organization, Geneva; available in U.S.A. from 
Columbia University Press, International Documents Service, New York. Price, 
60¢. 


Requirements for Biological Substances. 1. General Requirements for Manufacturing 
Establishments and Control Laboratories. 2. Requirements for Poliomyelitis 
Vaccine (Inactivated): Report of a Study Group. World Health Organization 
Technical Report Series No. 178. 30 pages; 24 x 16 cm. (paper-bound). 1959. 
World Health Organization, Geneva; available in U.S.A. from Columbia Univer- 
sity Press, International Documents Service, New York. Price, 30¢. 


Safe Handling of Radioactive Isotopes in Medical Practice. By Epvitu H. Quimpy, 
Sc.D., Professor of Radiology (Physics), College of Physicians and Surgeons, 
Columbia University. 129 pages; 21.5 x 14.5 cm. 1960. The Macmillan Com- 
pany, New York. Price, $4.50. 
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A.C.P. FELLOWSHIPS AND SCHOLARSHIPS 
Research Fellowships in Internal Medicine 


In line with one of the objects of the American College of Physicians, to promote 
and advance clinical research, the College established in 1934, a group of Research 
Fellowships to be awarded each year on the recommendation of its Committee on 
Fellowships and Scholarships. These fellowships are designed especially for the 
benefit of young physicians who are in the early stages of preparation for a teaching 
and investigative career in medicine. The stipends vary according to the needs of 
the fellows, their marital status and other considerations. The minimal stipend is 
$3,300.00 and the maximal $5,000.00, depending upon number of dependents. Nor- 
mally, six Fellowships are awarded annually, beginning on the following July 1. 

Application forms may be obtained from the Executive Director, American Col- 
lege of Physicians, 4200 Pine Street, Philadelphia 4, Pa. For Fellowships beginning 
July 1, 1961, applications must be filed by October 1, 1960. 


Mead Johnson Residency Scholarships 


These scholarships are designed to aid deserving young physicians planning 
careers in the specialty of internal medicine and are financed by Mead Johnson & 
Company. 

The nominee must be in his internship or residency period, with some preference 
to residents. He must intend to practice internal medicine. He must appear to 
possess attributes for success in the practice of internal medicine. He must need 
funds to attain his goal of adequate education in internal medicine. 

Ten such awards are made annually. The stipend for each is $1,000.00. Ap- 
plications must be filed with the Executive Offices of the College, 4200 Pine Street, 
Philadelphia 4, Pa., not later than October 1 each year. Selections will be made at 
the mid-November meeting of the Board of Regents, and scholarships begin the fol- 
lowing July 1. 

Traveling Scholarships 


The aim of these scholarships is to provide an opportunity for worthy young 
physicians, preferably Associates of the College, to spend a month, more or less, as 
visiting fellows at some institution, or institutions, for observation and postgraduate 
study. The Committee on Fellowships and Scholarships of the College facilitates 
opportunities for these scholarships at outstanding institutions where a month's 
observation, contact and study will be an exceptional inspiration and a practical 
source of training. The income, approximately $400.00 each, is used for payment 
of travel expenses, in whole or in part. Recipients are chosen and institutions desig- 
nated by the Committee on Fellowships and Scholarships, subject to approval by the 
Board of Regents. 


The A. Blaine Brower Traveling Scholarships: 


There are two of these fellowships, the first having been initiated through a 
grant by Dr. A. Blaine Brower, F.A.C.P., of Dayton, Ohio; the second A. Blaine 
Brower Traveling Scholarship was added by the Board of Regents. 

The Elizabeth Archbold Bowes Traveling Scholarship: 

The first scholarship, established through an annual grant by Mrs. Margaret 

Bowes Murphy, Chicago, Ill., in memory of her mother, and administered on the same 
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bases as the Brower Traveling Scholarships. However, the Bowes Traveling Scholar- 
ship is restricted to candidates from Canada. 


The Willard O. Thompson Memorial Traveling Scholarship: 


First annual scholarship, established by the late Dr. Thompson’s widow, Dr. 
Phebe Thompson, and by friends of Dr. Thompson. It is particularly directed toward 
the field of endocrinology, the specialty in which Dr. Thompson was most interested. 
It is administered on the same bases as the Brower Traveling Scholarships. 

Interested Associates of the College shall file application on or before October 
15 each year; recipients will be selected by the Committee on Fellowships and 
Scholarships and the Board of Regents at their mid-November meeting. Scholarships 
will be arranged to start after the following January 1, at the convenience of the 
recipient and of the preceptor or institution. 

Applications may be obtained from the Executive Director of the College. 


EXAMINATIONS AND LICENSURE 


National Board of Medical Examiners: Part I, various cities, June 21-22 and Sept. 
7-8. Part II, various cities, April 26-27. Applications must be received at 
least six weeks before the date of the examination. Exec. Sec., Dr. John P. 
Hubbard, 133 South 36th St., Philadelphia, Pa. 


American Board of Pediatrics: Written, New York City, January, 1961. Final date 
on filing application is Dec. 1. Administrative Sec., Mrs. Eleanor J. Mitchell, 
Rosemont, Pa. 


American Board of Physical Medicine and Rehabilitation: Oral and written, New 
York, June 17-18. Sec., Dr. Earl C. Elkins, Mayo Clinic, Rochester, Minn. 


American Board of Psychiatry and Neurology: New York, New York, Dec. 12-13. 
Child Psychiatry, Chicago, April 25-26. Sec., Dr. David A. Boyd, Jr., 102-110 
Second Ave., S.W., Rochester, Minn. 


American Board of Radiology: Examination. Cincinnati, Dec. 5-9. Deadline for 
filing applications for the examination is July 1. A special examination in 
Nuclear Medicine (for those diplomates in Radiology or Therapeutic Radiology ) 
will be offered provided there are sufficient applications. Sec., Dr. H. Dabney 
Kerr, Kahler Hotel Bldg., Rochester, Minn. 


Future MEETINGS 


National 


May 23-28—American College of Cardiology, Indianapolis, Dr. Philip Reichert, 2709 
Empire State Bldg., New York 1, Exec. Dir. 

June 8-12—American College of Chest Physicians, Miami Beach, Fla., Mr. Murray 
Kornfeld, 112 E. Chestnut St., Chicago 11, Ill., Exec. Dir. 

June 9-10—American Geriatrics Society, Americana Hotel, Miami Beach, Fla., Dr. 
Richard J. Kraemer, 2907 Post Road, Warwick, R. I., Secty. 

June 9-12—American Therapeutic Society, Barcelona Hotel, Miami Beach, Fla., Dr. 
Oscar B. Hunter, Jr., 915 19th St., N.W., Washington 6, D. C., Secty. 

June 9-11—Endocrine Society, Eden Roc Hotel, Miami Beach, Fla., Dr. Henry 
Turner, 1200 N. Walker, Oklahoma City, Okla., Exec. Secty. 

June 11-12—American Diabetes Association, Hotel Deauville, Miami Beach, Fia., 

Mr. J. Richard Connelly, 1 E. 45th St., New York 17, N. Y., Exec. Dir. 
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June 13-15—American Neurological Association, Hotel Statler, Boston, Mass., Dr. 
Melvin D. Yahr, 710 W. 168th St., New York 32, N. Y., Secty. 

June 13-17—American Medical Association, Annual Meeting, Miami Beach, Fla. 

Oct. 5-8—American Academy for Cerebral Palsy, Pittsburgh, Pa. Headquarters: 
Penn-Sheraton Hotel. Dr. Joseph D. Russ, 1520 Louisiana Ave., New Orleans 
15, La., Exec. Secty. 

Oct. 13-15—Academy of Psychosomatic Medicine, at Philadelphia, Pa. Head- 
quarters: Benjamin Franklin Hotel. Dr. Mertram B. Moss, 55 E. Washington, 
Chicago 2, Ill. 

Oct. 21-25—American Heart Association, Inc., at St. Louis, Mo. Headquarters: 
Jefferson Hotel. Mr. Rome A. Betts, 44 E. 23rd St., New York 10, N. Y., Exec. 
Dir. 

Oct. -31-Nov. 2—Association of American Medical Colleges at Hollywood Beach, 
Fla. Headquarters: Diplomat Hotel. Dr. Ward Darley, 2530 Ridge Ave., 
Evanston, Ill., Exec. Dir. 


International 


June 11—/nternational Cardiovascular Society, North American Chapter, DiLido 
Hotel, Miami Beach, Fla. Dr. Paul T. DeCamp, 3503 Prytania St., New Orleans 
15, La., Secty. 

June 13-17—Canadian Medical Association, Banff, Alberta. Dr. A. D. Kelly, 150 
St. George St., Toronto 5, Ont., Gen. Secty. 

June 21-23—I/nternational Academy of Pathology, London, England. Dr. F. K. 
Mostofi, Armed Forces Institute of Pathology, Washington 25, D. C. 

July 18-22—I/nternational Conference on Congenital Malformations at London, Eng- 
land. Headquarters: Grosvenor House. Mr. Stanley E. Henwood, Interna- 
tional Medical Congress, Ltd., 120 Broadway, New York, New York, Exec. Secty. 

August 21-26—The Third International Congress of Physical Medicine, Mayflower 
Hotel, Washington, D. C. Miss Dorothea C. Augustin, 30 North Michigan 
Avenue, Chicago 2, Ill., Exec. Secty. 

Sept. 4-10—J/nternational Society of Hematology, Tokyo, Japan. Dr. James L. Tullis, 
Suite 6 D, 1180 Beacon St., Brookline 46, Mass., Secty.-Gen., Western Hemi- 
sphere. 

Sept. 15-22—World Medical Association, at West Berlin, Germany. Headquarters: 
Berlin-Hilton Hotel. Dr. Louis H. Bauer, 10 Columbus Circle, New York 19, 
N. Y., Exec. Secty. 

Sept. 18-21—/nternational Meeting of Forensic Pathology, New York City. Dr. 
Milton Helpern, 55 E. End Avenue, New York 28, N. Y. 

Sept. 22-26—International Cancer Cytology Conference, Madrid, Spain. Miss 
Elizabeth L. Hughes, 3007 Salzedo, Coral Gables, Fla., Cor. Secty. 

Sept. 29-Oct. 1—Fourth Scientific Meeting of the Society of Social Medicine at 
Oxford, England. Headquarters: Oxford University. Dr. Alice M. Stewart, 
Department of Social Medicine, 8, Keble Road, Oxford, England, Secty. 

October 24—First International Symposium of Cybernetic Medicine at Naples, Italy. 
Professor Renato Vinciguerra, Via Roma, 348-Naples, Italy, S.I.M.C. Secty. 
Oct. 23-29—The Seventh Panamerican Congress of Gastroenterology. Congress 
Office, Santiago, Chile. Dr. Ricardo Katz, Hospital del Salvador, Casillar 70-D, 

Santiago, Chile. 


POSTGRADUATE EDUCATION 


May 30-June 3—Pediatric Advances. Children’s Hospital of Philadelphia and the 
Graduate School of Medicine of the University of Pennsylvania. Fee $115. 
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Irving J. Wolman, M.D., Director of Postgraduate Education, Children’s 
Hospital of Philadelphia, 1740 Bainbridge St., Philadelphia 46, Pa. 

May 31l-June 4~—Practical Pediatric Hematology. University of Pennsylvania 
(Children’s Hospital), Philadelphia, from 9:00 a.m. to 5:00 p.m.; fee $125; regis- 
tration closes May 17; 30 hours of AACP Category I credit. Write to George 
B. Koeller, M.D., Dean, 237 Medical Laboratories Bldg., Graduate School of 
Medicine, University of Pennsylvania, Philadelphia 4, Pa. 

June 6-11—Recent Advances in Internal Medicine. Harvard Medical School, Boston, 
Mass. Fee $150. For information contact Assistant Dean, Courses for Grad- 
uates, Harvard Medical School, Boston 15, Mass. 

June 6—-18—Pediatrics. Harvard Medical School, Boston, Mass. Fee $150. For 
information contact Assistant Dean, Courses for Graduates, Harvard Medical 
School, Boston 15, Mass. 

June 16-18—Hematology. University of Pennsylvania, Philadelphia, Pa. Fee $75. 
George B. Koelle, M.D., Dean, 237 Medical Laboratories Bldg., Graduate School 
of Medicine, University of Pennsylvania, Philadelphia 4, Pa. 

June 20-22—Ballistocardiogram. University of Pennsylvania (University Hos- 
pital), Philadelphia, Pa. Fee $75. George B. Koelle, M.D., Dean, 237 Medical 
Laboratories Bldg., Graduate School of Medicine, University of Pennsylvania, 
Philadelphia, Pa. 

June 22-24—A Course in Industrial Medicine. University of California, San Fran- 
cisco, Calif. Fees to be announced. For information contact Seymour M. 
Farber, M.D., Asst. Dean, Dept. of Continuing Education in Medicine and 
Health Sciences, University of California Medical Center, San Francisco 22, 
Calif. 

June 23-25—Peripheral Vascular Diseases. University of Pennsylvania, Philadel- 
phia, Pa. Fee $75. George B. Koelle, M.D., Dean, 237 Medical Laboratories 
Bldg., Graduate School of Medicine, University of Pennsylvania, Philadelphia, 
Pa. 

July 14-16—A Course on New Drugs. University of California, San Francisco, 
Calif. Fees to be announced. For information contact Seymour M. Farber, 
M.D., Asst. Dean, Department of Continuing Education in Medicine and Health 
Sciences, University of California Medical Center, San Francisco 22, Calif. 

July 20-24—Advanced Seminars in Internal Medicine. University of California 
Residential Conference Center, Lake Arrowhead. Fees to be announced. For 
information contact Department of Continuing Education in Medicine and 
Health Sciences, U.C.L.A. Medical Center, Los Angeles 24, Calif. 

Aug. 8-20—Medical Genetics. Members of the Laboratory and faculty of Johns 
Hopkins University School of Medicine will conduct this course at Bar Harbor, 
Maine. For information contact Dr. Victor A. McKusick, Johns Hopkins 
Hospital, Baltimore 5, Maryland; and Dr. John L. Fuller, Roscoe B. Jackson 
Memorial Laboratory, Bar Harbor, Maine. 

Aug. 11-13—Medical Statistics. University of Colorado Medical Center, Denver, 
Colo. 

Aug. 24—Arthritis and Rheumatism. University of California at Los Angeles. 
Fees to be announced. For information contact Department of Continuing 
Education in Medicine and Health Sciences, U.C.L.A. Medical Center, Los 
Angeles 24, Calif. 

Aug. 31-Sept. 6—Pediatrics. University of Colorado Medical Center, Estes Park, 
Colo. 

Oct. 3-May 31, 1961—Cardiovascular Disease. Harvard Medical School, Boston, 
Mass. Fee $800. For information contact Assistant Dean, Courses for Grad- 
uates, Harvard Medical School, Boston 15, Mass. 
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... threatened abortion 
... habitual abortion 


...endometriosis 


Thus, its administration is free of risks of virilism even on 
long-term administration at high dosage. 


Each 10-mg. tablet of Enovid contains 9.85 mg. of norethynodrel 
and 0.15 mg. of ethynylestradiol 3-methy! ether. (—The 
estrogen is added in optimal amount to avoid breakthrough 
bleeding during prolonged use.—) 


NORETHYNODREL... 


1. The only steroid' with both progestational and 

estrogenic effects. 
2. Retains its biologic integrity? following oral administration. 
3. Is progestational and estrogenic in experimental! animals. 
4. Is progestational and estrogenic in clinical practice. 
5. Is not androgenic’ in experimental animals. 
6. Is not androgenic? in clinical practice. 


Enovid represents a positive advance in the treatment of 
pipetted of Enovid, is the only progestin with threatened or habitual abortion‘ and in the treatment and 
the double bond in the position shown, thus differing from an- control of endometriosis’. Physicians may prescribe Enovid 
drogens and estrogens. Norethynodrel possesses intrinsic estro- confidently without producing androgenic manifestations. 
genicity (3 to 7 per cent that of estrone) in addition to its potent 
Progestational activity. DOSAGE OF ENOVID FOR THREATENED ABORTION 

Two or three tablets daily on appearance of symptoms. 

This dosage may be reduced to one or two tablets daily when 

symptoms disappear. The reduced dosage should be 

continued to term and increased if symptoms reappear. 


DOSAGE OF ENOVID IN HABITUAL ABORTION 

Two tablets daily as soon as pregnancy is diagnosed and 
continued without interruption at least through the fifth 
month. Enovid may be safely continued to term if- desired. 


DOSAGE OF ENOVID FOR ENDOMETRIOSIS 

The daily dose for the first two weeks is one tablet, two 
tablets daily for the next two weeks, then three tablets daily 
for the following two weeks and finally four tablets 

daily for three to nine months. 


G. D. Searle & Co., Chicago 80, Illinois, Research in the Service 
of Medicine. 

1. Symposium on New Steroid Compounds with Progestational Activity, 

Ann. New York Acad. Sc. 71:483-805 (July 30) 1958 

2. Edgren, 8. A.: The Uterine Growth-Stimulating Activities of 17a-Ethyny!-17 
Hydroxy-5(10)-Estren-3-One (Norethynodrel) ond 17a@-Ethyny!.19-Nortestosterone, 
Endocrinology 62:689 (May) 1958. 

3. Rokoff, A. E.: Poges 800-805 of reference 1. 

4. Tyler, E. T., and Olson, H. J.: Pages 704-709 of reference 1. 

5S. Kistner, R. W., Endometriosis, in Conn, H. F. {editor}: Current Therapy — 1959, 
Philadelphia, W. B. Sounders Company, 1959, pp. 610-612. 
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stop as well as prevent 
nausea and vomiting 


now in oral, 
parenteral, and 
suppository forms 


effective but not 
side effective”’ 


Tigan blocks emetic impulses 
at the chemoreceptor trigger 
zone (CTZ),! a medullary 
structure activating the 
vomiting center. While Tigan 
shares with the phenothia- 
zines the mode of antiemetic 
action, this is their only simi- 
larity.' In extensive clinical 
studies? Tigan, unsur- 
passed in specificity, has ex- 
hibited a virtually complete 
absence of side effects. Tigan 
has demonstrated no seda- 
tive or tranquilizing proper- 
ties, no hypotensive or 
supramedullary effects, no 
extrapyramidal tract stimu- 


lation or hepatie toxicity.?7 
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in nausea/vomiting 
of gastrointestinal 
disorders 


in nausea/vomiting 
of pregnancy 


in nausea/vomiting 
of radiation sickness 


in nausea/vomiting 
of drug 
administration 


no sedative properties 
no tranquilizer side effects 


TIGAN® Hydrochloride — 
4-(2-dimethylaminoethoxy)- 
N-(3,4,5-trimethoxybenzoy!) 
benzylamine hydrochloride 


ROCHE 


LABORATORIES 
Division of 
Hoffmann-La Roche Inc. 
Nutley 10, N.J. 


‘Tig 
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no special precautions— 
no known contraindications 


Complete or moderate relief in 78 per cent of 
acute or chronic gastroenteritis patients ;'* ‘‘ We 
did not find a single toxie reaction ... no side 
effects, such as sedation, skin rash . . . no changes 
in pulse, respiration, or . . . blood pressure.’’!* 


No evidence of sedation or other side effects’ 
observed in a series of patients of whom 94 per 
cent became asymptomatie on Tigan. On other 
antiemetic medication, several had failed to re- 
spond or had complained of drowsiness.'* 


Protected with Tigan ‘‘... not one patient had to 
discontinue [deep radiation] treatments. .. .’’5 


‘«... large intermittent dose[s]| of [nitrogen mus- 
tard and other drug] therapy could be given with- 
out the associated nausea and vomiting that we 
had seen before.’’* 


specific 
antiemetic 
antinauseant 


Suggested uses: Both prophylactic and therapeutic con- 
trol of nausea and vomiting associated with pregnancy, 
travel sickness, gastrointestinal disorders, operative pro- 
cedures, carcinomatoses, toxicoses, other underlying dis- 
ease processes, drug administration and radiation therapy. 


Dosage: Adults — 1 or 2 capsules, orally, 2 ce intramuscu- 
larly, q.i.d. or 1 suppository, q.i.d. For children’s dosage, 
consult literature. 


In nausea and vomiting of pregnancy — Satisfactory con- 
trol is usually achieved with an initial dose of two capsules 
immediately upon awakening. If possible, the patient 
should remain in bed for one-half to one hour following 
this dose. When nausea and vomiting are not confined to 
the morning hours, supplemental doses of one or two cap- 
sules should be given throughout the day at intervals of 
three to four hours. 


How Supplied: Tigan capsules, 100 mg, blue and white — 
bottles of 100 and 500. Tigan ampuls, 2 ce (100 mg/ec)— 
boxes of 6 and 25. Tigan Pediatric Suppositories, 200 mg, 
boxes of 6. 


References: 1. W. Schallek, G. A. Heise, E. F. Keith and R. E. Bagdon, 
J. Pharmacol. & Exper. Therap., 126:270, 1959. 2. W. B. Abrams, I. Roseff, 
J. Kaufman, L. Goldman and A. Bernstein, to be published. 3. I. Roseff, 
W. B. Abrams, J. Kaufman, L. Goldman and A. Bernstein, J. Newark Beth 
Israel Hosp., 9:189, 1958. 4. O. C. Brandman, paper read at Colloquium on 
the Pharmacological and Clinical Aspects of Tigan, New York City, May 15, 
1959. 5. J. A. Lucinian, ibid. 6. D. W. Molander, ibid. 7. B. I. Shnider, 
ibid. 8. W. S. Derrick, ibid. 9. B. Wolfson and F. F. Foldes, ibid. 10. 
L. McLaughlin, ibid. 11. Reports on file, Roche Laboratories. 12. Personal 
communications. 13. W. K. Gauthier, Discussant at Colloqumm on the 
Pharmacological and Clinical Aspects of Tigan, New York City, May 15, 
1959. 14. H. E. Davis, ibid. 
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for 


GERIATRIC 
CONSTIPATION 


Borcherdt’s 


MALT SOUP EXTRACT 


Gentle, 
Safe, 
Sure, 
Dietary. 


It’s available in two forms, liquid and 
powder, but most adults prefer the mild 
tasting powder. It dissolves instantly in 
milk, water or juices. It promotes aciduric 
flora in the lower bowel which helps re- 
store normal function. Long term treat- 
ment produces no side effects. Diabetic 
patients should allow for 60 calories for 
each tablespoonful. 


Hootnick(!) reports, “Stools became soft 
in all patients and, within one week, bowel 
evacuations were accomplished with ease. 
Most patients liked the taste of the prod- 
uct, and the majority of them reported a 
feeling of well-being.” 
Cass and Frederik(?) also found that 
“Malt Soup Extract produced soft, easily 
evacuated stools ik ste any side effects 
in constipated elderly patients.” 
Marshall found it “a simple but highly 
effective treatment for chronic constipa- 
tion in patients of all ages.”’ 
Dose: 2 tablespoonfuls twice a day. Avail- 
able, liquid and powder, 8 ounce and 16 
ounce bottles, at pharmacies. 

Send for clinical samples 
(1) Hootnick, H. L.: Jnl. Amer. Ger. Soc., 4:1021- 
1030, 1956. (2) Cass, L. J. and Frederik,W. S.: Jnl. 
Lancet, 73: 414-416, 1953. (3) Marshall,W.: So. Dak. 
J. Med. & Pharm. 8:151:153, 1955. 


Borcherdt Company 
217 North Wolcott Avenue, Chicago 12, Illinois 
In Canada: Chemo-Drug Co., Ltd., Toronto, Ont. 


Borcherdt Company GP 
217 N. Wolcott Ave., Chicago 12, Ill. 
Gentlemen: Please send samples and literature ot 
your Malt Soup Extract (Maltsupex) 

Powder Liquid 


Borcherdt’s 
MALT SOUP EXTRACT 


Powoer 


) 


M.D. 


Address 
Zone... Siete 


RUB 
SALT 


HIS 
CARDIA 
WOUND 


Modern saluretics may seem to have made un- 
limited salt intake possible for cardiac and 
hypertensive patients. Yet despite the improve- 
ments in diuretic therapy, sodium restriction 
is still important in the prophylaxis of edema. 
The wise physician does not add needlessly to 
the burden of his patient, nor test unneces- 
sarily the power of the drugs he prescribes. It 
makes good sense to him to prescribe DIASAL 
—which looks, tastes and flavors food exactly 
like salt . . . but is sodium free. 


Diasal contains potassium chloride, glutamic acid and 
inert ingredients. Supplied in shakers and 8 oz. bottles. 


® 


sodium-free salt substitute 


E. Fougera & Co., Inc. * Hicksville, New York 
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in neurotic depression 


DEXAMYL 


brand of dextro amphetamine and amobarbital 


lifts mood and combats inertia 


In marked contrast to tranquilizers—which 
often produce an attitude of indifferent calm 
—‘Dexamyl]’ helps the neurotic, depressed 
patient to face life with optimism and 
energy. The patient on ‘Dexamyl’ often finds 
it easier to take part in her daily activities. 


Dexamyl’s positive mood effect is usually 
apparent within 30 to 60 minutes. This is 
true whichever form you prescribe (Span- 
sule® capsules, Tablets, or Elixir). ‘Dexamyl’ 
has been used successfully and safely as an 
antidepressant for more than a decade. 


SMITH 
KUNE & 


leaders in psychopharmaceutical research FRENCH 
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sa proven drug — supported by exten- 
sive clinical experience during the last ten 
years 

s selective physiologic action 
unlike most nitrites, dilates coronary vessels 
principally, with minimal peripheral effects, 
so that coronary blood flow is increased with 
no significant change in blood pressure or 
pulse rate 


exceptionally safe —safe for pro- 
longed use —essentially free from side 
effects — tolerance has not been reported — 
no hypotension, orthostatic or otherwise, 
has occurred—so safe, it is used routinely 
even after a coronary 


s effective in mildest to severest 
angina pectoris—4 out of 5 patients 
experience reduced frequency and severity 
of anginal attacks, increased exercise toler- 
ance, lowered nitroglycerin dependence, 
improved ECG findings 


s ideal in posteoronary conva- 
lescence—helps establish and sustain 
collateral circulation to reduce the extent 
of myocardial damage, to encourage natural 
healing and repair, to minimize ensuing 
anginal attacks 


s adaptable prophylaxis—available 
in several formulations to meet the indi- 


vidual requirements of patients with coro- 
nary artery disease: Peritrate 20 mg. for 
basic prophylaxis, Peritrate with Pheno- 
barbital for the apprehensive patient, 
Peritrate Sustained Action for convenient 
24-hour protection with just 2 tablets daily. 


MORRIS PLAINS, NJ. 
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the 
margin 

of 
difference 


in 
respiratory 
tract 
infections 


COSA-TERRAMYCIN 


oxytetracycline with glucosamine 


CAPSULES 


The greater effectiveness, proven 
safety and outstanding toleration 
of Terramycin provide a margin 

of difference for swift response and 
uncomplicated recovery. 


This margin is further extended by 
convenient, economical, ready-to-use Supply: Cosa-Terramycin Capsules—250 mg. and 125 


Terramycin Intramuscular Solution followed mg. New Cosa-Terrabon* Oral Suspension—125 mg./ 
5 ce, (tsp.), preconstituted, fruit flavored, bottles of 2 


-Ter in— ib] 
by Ter oz, and 1 pint. New Cosa-Terrabon Pediatric Drops— 
coordinated course of broad-spectrum 100 mg./cc. (5 mg./drop), preconstituted, fruit fla- 


therapy worthy of consideration for your vored, 10 cc. bottle with calibrated plastic dropper. 
next patient with a respiratory infection. Terramycin Intramuscular Solutiont—ampules of 100 
mg./2 cc. and 250 mg./2 cc. 


' Pfizer) : r w ’ ee Terramycin is also available in a variety of topical and 
Science f or the world’s well being rs local forms to meet specific therapeutic requirements, 


Pfizer Laboratories, Div., Chas. Pfizer & Co., Inc. Trademark 
Brooklyn 6, N. Y. tal aine), reg trademark of 
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for 
the 


tense 
and 


NevrVvOUS 
patient 


simple dosage schedule produces rapid, predictable 
tranquilization without unexpected excitation 


no cumulative effects, thus no need for difficult 
dosage readjustments 


does not produce ataxia, change in appetite or libido 


no danger of hypotension, depression, Parkinson- 
like reactions, jaundice or agranulocytosis 


does not impair mental efficiency or normal behavior 


Usual dosage: One or two 

400 mg. tablets t.i.d. 

Supplied: 400 mg. scored tablets, 
0 mg. sugar-coated tablets; 

or aS MEPROTABS*— 400 mg. 

unmarked, coated tablets. 


meprobamate (Wallace) 


W) WALLACE LABORATORIES / New Brinswick, N. J. 
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Demethyichiortetracycline Lederie 


antibiotic 


toleration 


reduction in incidence and/or sever- 
ity of gastrointestinal side effects 
may be attributed to the far lower 
DECLOMYCIN ggs.milligram intake 
(percapsule }F- and per day) 


a-3) 


1. Finland, M.; Hirsch, H. A., and Kunin, C. 
M.: Observations on Demethy!chlortetracyc- 
line. Presented at Seventh Annual Antibio- 
tics Symposium, Washington, D. C., Novem- 
ber 5, 1959. 2. Hirsch, H. A.; Kunin, C. M., 
and Finland, M.: Demethylchiortetracycline 
—A New and More Stable Tetracycline Anti- 
biotic That Yields Greater and More Sus- 
tained Antibacterial Activity. Miinchen. 
med. Wchschr. To be published. 3. Lichter, 
E.A., and Sobel, S.: The Distribution of Oral 
Demethyichlortetracycline in Healthy Vol- 
unteers and in Patients Under Treatment 
for Various Infections. To be published. 


Capsules, 150 mg.—Pediatric Drops, 60 
mg./cc.—Oral Suspension, 75 mg./5 cc. tsp. 


GREATER ACTIVITY...FAR LESS ANTIBIOTIC...UNRELENTING-PEAK CONTROL...‘‘EXTRA-DAY’’ PROTECTION AGAINST RELAPSE 
Gm LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, N.Y. 
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ganglionic agent, OSTEnstn: 
and predictably lowers systohe 
blood: pressure 
milder other by-eflects common to 
proved to be « specially usefal in 
with or its derivatives. The combo 
vides new regimen, a) 
clinical benefite with coluced 
tisk of by-effects. 
Wyeth Laboratories Philadelpho 
Tablets, seored, 20 and 10 mg., vials 


Pusamore, ct al.: 


dosage 


3 Am, Ge. 236-483 (Oct.) 1955. 2 
et Univ. Michig: 


Submitted for publication. 3 
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: 

4 

: 

with lower incidence and se: 3 


DEPRESSION 


INDUCED 
ANXIETY 


most commonly encountered in: 


psychosomatic disorders 
chronic diseases 
other organic illnesses 


most commonly expressed by: 


nervousness 

anorexia 

tension fatigue states 

sadness 

somatic complaints 

insomnia 

apprehensiveness 

irritability 

hypochondria 

t 

most effectively treated with: 
a true antidepressant which 
relieves the depression-induced 
anxiety by alleviating 

the depression itself 


Nardil 


brand of phenelzine dihydrogen sulfate 
a true antidepressant—not a tranquilizer 


i 


the common 
problem basically 
unresponsive 

tranquiliz ers 


TYPICAL CASE HISTORIES FROM THE LITERATURE 


“A 44-year-old housewife with symptoms 
of anxiety referable to her 

heart and stomach. All examinations 
were negative for the presence of 
organic disease ...she had 

received 4 different tranquilizers.” 


On Nardil “the majority of her 
anxiety symptoms had disappeared. 
Later she remarked that she 

was 100% better....There has been 
no return of former complaints.”* 
*Hobbs, L. F.: Virginia Med. Monthly 86 692, 1959. 


“Characteristically the patient 

complains of impaired appetite, insomnia, 
irritability, loss of attention and 
concentration, tendency to worry and 
marked irritability ...treatments 

are usually built [in vain] around some 
sedative or tranquilizer.... 


With Nardil this condition is easily 
managed... by the practicing clinician.” ** 
**Sainz, A.; Dis. Nerv. System 20 :537, 1959. 


simple, economical, 
rapidly effective therapy 


DOSAGE: | tablet three times a day. 
SUPPLIED: Orange-coated tablets, each containing 15 mg. of phenylethyl- 
hydrazine present as the dihydrogen sulfate, Bottles of 100, 


MORRIS PLAINS, 
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what good 
ure 
antacids... 
if the 


is still there? 


Kolant 


is much more than an antacid 


Clinical experience clearly indicates 
that alkali is not the only answer to 
ulcer pain.'-5 

More than an antacid is needed. 
Kolantyl is more than an antacid. It 
blocks all three sources of ulcer pain. 
An antispasmodic (safe Bentyl) to stop 
pain-producing spasm. Anti-enzyme 
action to curb peptic erosion. Balanced 
antacids that neither constipate nor 
laxate. Plus a demulcent to promote 
healing. 


TRADEMARKS: BENTYL@®, KOLANTYL® 


Shotgun therapy? Probably not, when 
you consider this: Which one of the 
ingredients of Kolantyl can an ulcer 
patient do without? 


Dosage: | teaspoonful, or 2 tablets. 
every three hours, as needed. 


REFERENCES: 1. Altschule, Mark D.: Med. Science 
6:560, Oct. 25, 1959. 2. Kasich, A. M.; Boleman, 
A. P., Jr., and Rafsky, J. C.: Am. J. Digest. Dis. 1:361, 
1956. 3. Roth, J. L. A.; Wechsler, R. L., and Bockus, 
H. L.: Gastroenterology 31:493, 1956. 4. Rafsky, 
J. C.: Gastroenterology 27:29, 1954. 5. Ruffin, J. M.; 
Baylin, G. J.; Legerton, C. W., and Texter, E. C., Jr.: 
Gastroenterology 23:252, 1953. 
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in peripheral vascular disease... 
direct, prolonged action 


In both vasospastic and occlusive peripheral vascular diseases, 
CyYCLosPAsMOL is orally effective, well tolerated, and notably free 
from side-effects. Clinically proved, it is recommended for the 

control of intermittent claudication in arteriosclerosis obliterans, 
Raynaud’s disease, and Buerger’s disease. Also for treatment of trophic 
and diabetic ulcerations and for circulatory impairment of feet, 

legs, and hands. 


VASODILATING EFFECT OF CYCLOSPASMOL DEMONSTRATED BY THERMAL DATA! 


Before CyCLOSPASMOL therapy—average skin temper- After CycLospasmot therapy (100 mg. q.i.d. for 2 
ature of fingertips of both hands weeks)—average skin temperature of fingertips of 
both hands 


| 


Omin. 5 Omin. 5 10 15 20 25 


Patient is 65-year-old woman suffering from peripheral vascular disease attended by 
vasospasm. Before CycLosPAsMoL, skin temperature remains almost constant fol- 
lowing ice bath. Skin temperature climbs six degrees in the same interval, however, 
when patient is on CyCLOSPASMOL therapy. 


CYCLOSPASMOL 


IVES-CAMERON 
COMPANY Cyclandelate (3, yl y 


New York 16, N.Y. Reference: 1. Kappert, A.: Schweiz. med. Wchnschr. 85:273, 1955. Bibliography: 1. Van Wijk, T.W.: 
Angiology 4:103, 1953. 2. Gilhespy, R.O.: Brit. M.J. 2:1543, 1957. 3. Giihespy, R.O.: Angiology 7:27, 1956, 
4. Winsor, T.: Angiology 4:134, 1953. 5. Reeder, J.J.: Geneesk. gids. 31 :370, 1953, 
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Yew agent for parkinsonism 


brand of biperiden 


PARKINSON’S DISEASE 


postencephalitic — idiopathic — arteriosclerotic 


DRUG-INDUCED EXTRAPYRAMIDAL DISORDERS 


parkinsonism — dyskinesia — akathisia 


MUSCULAR SPASTICITY NOT RELATED TO PARKINSONISM 


ACTION Frequently diminshes akinesia, rigidity, and tremor 
with subsequent improvement in coordinated move- 
ment, gait, and posture. Masklike face disappears. 
Salivation and oily skin are decreased. Oculogyric 
crises are often lessened in intensity and frequency. 


Minimum (mainly dry mouth or blurred vision). 


SIDE EFFECTS 
DOSAGE 


Individual adjustment of dosage is necessary in all 
instances. Dose range extends from 2 mg. to 24 mg. 
daily, in divided doses. 


AVAILABLE Supplied as the hydrochloride salt, 2 mg. bisected tab- 
lets, bottles of 100 and 1000. 


Complete information furnished upon request. 


KNOLL PHARMACEUTICAL COMPANY 


(formerly Bilhuber-Knoll Corp.) 
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the means 


seborrheic dermatitis —2 years duration 


Many dermatoses, often complicated by velop. Because its properties derive fro 
bacterial and fungal infections, show a the joining of a corticoid, an antibacterial 
dramatic response to Mycolog therapy. combination and an antifungal-antibiotic, 
Mycolog offers total management of a wide Mycolog exhibits impressive anti-inflam- 
range of dermatologic disorders such as matory, antiallergic, antibacterial, anti- 
intertrigo, infantile eczema, paronychia, fungal, antipruritic action. It is well 
anogenital pruritus and other dermatoses. tolerated, readily acceptable to the patient 
This is especially true when monilial or and assures a decisive, safe, and rapid 
clinical response. 


‘prastiesse’®, ‘spectrocin’®, ‘mycostaTin’® ano ‘mycoLoa’ Dare sQuiss TRADEMARKS. 


other secondary infections are apt to de- 
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clear —in 12 days 
Squibb Quality—the 


Priceless Ingredient 


Supply: Mycolog Cream and Ointment, 5 Gm. 
and 15 Gm. tubes. Also Available: Kenalog 
Mycolo L 
lone Neomycin— Gramicidin (S ) and 


Cream, 0.1% —5 Gm. and 15 Gm. tubes. Kena- 
log Lotion, 0.1% — 15 cc. plastic squeeze bottles. 


Nystatin (Mycostatin) in Plastibase 


Squibb T 


Kenalog Ointment, 0.1% —5 Gm. and 15 Gm. 
Acetonide (Kenalog) 


tubes. Kenalog-S Lotion, 7.5 cc. plastic squeeze 
bottles. Kenalog-S Ointment, 5 Gm. and 15 Gm. 


tubes. Kenalog-S Cream, 5 Gm. and 15 Gm. tubes. 
New: Kenalog Spray, 50 Gm. and 150 Gm. con- 
tainers of 3.3 mg. and 10 mg. triamcinolone 


ncetonide, respectively. 
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For now Peridial brochure | 


NEW 


‘**... eliminates the need for special 
personnel and elaborate equipment as in 
the operation of an artificial kidney.” t 


Recent advances in knowledge of fluid 
and electrolyte physiology have led to 
the development of an ‘“‘eminently sat- 
isfactory’’+ technique for artificial re- 
moval of metabolic wastes—peritoneal 
dialysis with Peridial. Filterable wastes 
pass from the plasma through the peri- 
toneal lining into a dialysate—Peridial 
—and are removed through an 
abdominal catheter. 


Special catheters, a ‘‘closed system” of 
infusion and drainage, and the care- 
fully formulated electrolyte composi- 
tion of Peridial have reduced greatly 
such complications as peritonitis, 
drainage difficulties and electrolyte 
imbalances. 


write to Dept. O-19E 


Peridial has been successfully used in 
acute renal failure, barbiturate poison- 
ing, intractable edema, hepatic coma, 
chronic uremia, hypercalcemia. It can 
also be expected to counteract any type 
of electrolyte abnormality or intoxica- 
tion with any diffusible poison. 


Two Peridial solutions are available: 


For patients without edema—Peridial 
with 1%% dextrose. 


For patients with edema—Peridial with 
7% dextrose. 
Electrolyte formulation of both solutions: 


Sodium 140 mEq./I. 
Calcium 4 mEq./I. 
Magnesium 1.5 mEq./I. 
Chloride 102 mEq./I. 
Bicarbonate* 43 mEq./I. 


*by metabolic conversion of lactate. pH adjusted 
to 5.6 with lactic acid. 
+tMaxwell, M. H., et al.: J.A.M.A. 170:917, 1959. 


CUTTER LABORATORIES Berkeley, California 


brings artificial dialysis within the reach of every physician 
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the 
pleasure 
of 
awakening 


Free of barbiturate “hangover” after a night of deep, refreshing sleep... this is the promise of 
Noludar 300. One capsule at bedtime lulls your patient into undisturbed sleep for as long as 
6 or 8 hours... without risk of habituation, without toxicity or side effects. Try Noludar 300 
for your next patient with a sleep problem. One capsule at bedtime. Chances are he’ll tell you 


“I slept like a log” 


OLUDAR 300 


brand of methyprylon 300-mg capsules 


ROCHE LABORATORIES * Division of Hoffmann-La Roche Inc » Nutley 10, New Jersey 
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tient 


another pa 


in all degrees by itself in most 
of hypertension hypertensives 


uvonoDIURIL with RESERPINE 


azioe) 


HYDROPRES can be used: 
» alone (In most patients, HYDROPRES is the only antihypertensive medication needea.) 


» as basic therapy, adding other drugs if necessary (snould other antt- 
hypertensive agents need to be added, they can be given in much lower than usual dosage 
so that their side effects are often strikingly reduced.) 

» as replacement therapy, in patients now treated with other drugs 


(in patients treated with rauwolfia or its derivatives, HYDROPRES can produce a greater anti- 
hypertensive effect. Moreover, HYDROPRES is less likely to cause side effects characteristic 
of rauwolfia, since the required dosage of reserpine is usually less when given in combination 
with HydroDIURIL than when given alone.) 


HYDROPRES- 25 HYDROPRES- 50 


25 mg. HydroDIURIL, 0.125 mg. reserpine. 50 mg. HydroDIURIL, 0.125 mg. reserpine. 
One tablet one to four times a day. One tablet one or two times a day. 


If the patient is receiving ganglion blocking drugs or hydralazine, 
their dosage must be cut in half when HYDROPRES is added. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 
MERCK SHARP & DOHME, DiviSION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


@HYOROPRES AND HYDRODIURIL ARE TRADEMARKS OF MERCK &CO., INC. 
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CANCER 
INVENTORY 


4th National Cancer Conference 


ever has cancer been such concerted 
ack as today. To assess the progress made, the 
erican Cancer Society and the National Cancer 
nstitute are sponsoring the 4th National Cancer — 
nference, September 13, 14 and 15, 1960, 
University of Minnesota, in Minneapolis. 
he conference theme is ‘‘Changing Concept 
Concerning Cancer.’’ Attending will be clinicians 
d research workers from the United States and 
countries, as well a as ssidents, i 
adical students. 
_ By providing such ies for 
medical. Profession informed of latest advances 
e Society's Professional | Education program 


aM AMERICAN N CANCER SOCIETY 
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anxiety control 
in all 

age groups— 
without 
character 
distortion 


BUTISOL!® effectively reduces 
nervous irritability and tension— 
without causing apathy and 
irresponsibility. In a recent study of 
six widely used sedatives and 
tranquilizers, Butisol showed “The 
highest therapeutic index of any drug 
studied for control of daytime 
anxiety and insomnia. The lowest 
incidence of side effects, and least 
likelinood of cumulative toxicity.” 


TABLETS - REPEAT-ACTION TABLETS 
+ ELIXIR « CAPSULES 


SHE'S CHEERFUL 


Batterman, R. C.; 3 
Jeo and Leifer, P.: 
Clinical evaiuation of 
Sedatives, Scientific Exhibit, Annual 

ne of AMA, San Francisco, Cal.; 
June 23-27, 1958. 


McNEIL LABORATORIES, INC. 
McNEIL PHILADELPHIA 32, PA. 
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Helps you 
take the misery out of menopause 


as hormones alone often don’t do 


Fast-acting Milprem directly relieves 
both emotional dread and estrogen deficiency 


Dosage: One Milprem tablet t.i.d. in 21-day courses Many physicians find that estrogen therapy is 

with one-week rest periods; during the rest ° ° 

periods, Miltown alone can sustain the patient. not enough for the woman who is also filled 
with anxiety by her menopause. Her emotional 


dread may make her so miserable that it 
estrogens (equine). 7 
Supplied: Milprem-400, each coated pink tablet becomes a real clinical problem. 


contains 400 mg. Miltown and 0.4 mg. conjugated oie ° 
estrogens (equine). Mliprem-200, each coated This is where Milprem helps you so much. It 


old-rose tablet contains 200 mg. Miltown calms the woman’s anxiety and tension; pre- 


and 0.4 mg. conjugated estrogens (equine). ° 
Both potencies in bottles of 60. vents moody ups and downs; relieves her 


Literature and samples on request. insomnia and headache. At the same time, it 
checks hot flushes by replacing lost estrogens. 
The patient feels better than she did on estrogen 
therapy alone. And your counsel and your 


® 
il rem assurances can now help her make her 
adjustment much faster. 


(Miltown® plus natural estrogens) ea 
WP WALLACE LABORATORIES / New Brunswick, N. J. 
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A Century of Service to Medicine 


Provides potent analgesic 
and anti-inflammatory benefits 
without sedation, 

risk of addiction, 

tolerance or constipation. 


Supplied: Tablets, bottles of 48. 


Wyeth Laboratories Philadelphia 1, Pa. 
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HYOROCH 


Studying ORETIC which they de- 
scribe as “. . . a significant advance in 
development of diuretic agents of greater 
potency without increasing toxicity. . .” 
the investigators tested, among other 
properties of the compound, its effect 
on urinary electrolyte excretion. 
Drug was given at 25-, 50- and 100- 
mg. doses to five patients, all pre- 
viously having congestive heart fail- 
ure but currently free of signs of 
edema. Urine was analyzed six times 
during a 24-hour study period, with 
attention given to the major electro- 
lytes—sodium, potassium, bicarbon- 
ate and chloride: 
Comparative electrolyte excretion patterns at various doses of ORETIC [J CONTROL EXCRETION 
pruG EXCRETION 


50 mg. 100 mg. 25 mg. 50 meg. 100 mg 
‘| 100 100 
5 


25 meg. 
200 200 200 
(mEq./24 hrs.) (mEq./24 hrs.) Co 


2 200 10 


00 200 10 10 
CHLORIDE 100 a 00 a BICARBONATE a | | q 
(mEq./24 hrs.) (mEq./24 hrs.) oa = 


The investigators said: 
“‘Comparative electrolyte excretion 
effects at various doses of ORETIC 
show a proportional increase in sodi- 
um and chloride within the signifi- 
cant dose range and demonstrate that the low-salt patient's 
additional drug has no significant ac- rigid diet 
tion. The continued relatively small : 
potassium and bicarbonate excretion, 
even with maximum saluretic effects, 
is clearly demonstrated.” 
ORETIC, indicated for edema and 
hypertension, is supplied in 25- and 
50-mg. tablets, bottles of 100 and 
1000. 


Bibliographical Note: The investigators 
quoted have published their findings in the 
September, 1959 issue of Current Therapeutic 
Research. The study, entitled CLINICAL 
PHARMACOLOGIC OBSERVATIONS 
ON ORETIC, A NEW ORALLY ACTIVE 
DIURETIC AGENT, can be found in that 
publication on pages 26 through 33. 


Oretic—Trademark for Hydrochlorothiazide, Abbott 
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| a reliable 


When signs and symptoms refuse to fall into place, the C.R.P.A. test 
accurately indicates inflammatory and necrotic diseases. A simple office 
procedure taking less than two minutes to set up and perform, the 
C.R.P.A. test can be used prior to other tests to determine the necessity 
for an erythrocyte sedimentation rate or SGO-T level. 

Unlike the ESR or SGO-T level, a C.R.P.A. test demonstrates no 
variability in normal values. Any positive reaction may be considered 
abnormal.! It is influenced only by the C-reactive protein in the patient’s 
blood and gives fewer false positives than other indexes of inflammation.!2 

The C.R.P.A. test is a reliable indicator of acute myocardial 
infarction,!~’ acute rheumatic fever,'!2 active widespread malignant 
disease,!-*7-12.13 and bacterial infections.!>-7-14 


fits into the basic diagnostic routine 


The sensitiveness of the C.R.P.A. test makes it helpful 
in differential diagnoses.4.5 It may be used to deny or 
confirm ESR and SGO-T readings. It can also be used 
to mark the progress of the disease and measure the 
effectiveness of therapy.1.4.15 


References: 1. Editorial: J.A.M.A. 160:672 (Feb. 25) 1956. 2. Roantree, R. J., and Rantz, L. A.: A.M.A, Arch. Int. Med. 
96:674, 1955. 3. Levinger, G. L.; Levy, H., and Elster, S. K.: Ann. Int. Med. 46:68, 1957. 4. Kroop, |. G., and Shackman, 
N. H.: Am. J. Med. 22:90, 1957. 5. Kroop, |. G., and Shackman, N. H.: Proc. Soc. Exper. Biol. & Med. 86:95, 1954. 
6. Shubin, H.; Glaskin, A., and Heiken, C. A.: Tuberc. 15:62, 1955. 7. Losner, S., and Volk, B. W.: New York J. Med. 
56:2665 (Sept. 1) 1956. 8. Goldner, F., and Meador, C.: South M. J. 48:1339, 1955. 9. Hedlund, P.: Acta med. 
scandinav. supp. 196:579, 1947. 10. Shackman, N. H.; Heffer, E. T., and Kroop, |. G.: Am. Heart J. 48:599 (Oct. 13) 
1954. 11, Boland, E. W.: California Med. 82:65, 1955. 12. Knights, E. M., Jr.; Hutchins, M.; Morgan, E., and Ploompuu, 
J.: J.A.M.A. 162:9 (Sept. 1) 1956. 13. Shetiar, M. R.; Bullock, !. A.; Shetlar, C. L., and Payne, R. W.: Proc, Soc. Exper. 
Biol. & Med. 88:107, 1955. 14. Ruggieri, P. A.: J. M. Soc. New Jersey 52:500, 1955. 15. Dodd, K.: Mississippi 
Doctor 33:59, 1955. Complete literature and bibliography available on request. 
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after years 


S Modutrol allows complete and lasting freedom from 
symptoms— without dietary restrictions. Of all agents 
tested, only Modutrol achieved the three rigid objec- 
tives for success in peptic ulcer therapy: relief of 
symptoms, healing of ulcer and prevention of recur- 
rences or complications. Moreover, Modutrol met these 
criteria in over 96 per cent of all patients tested." 


Psychophysiologic Medication To Combat A “Psychovisceral 
Process” 


Therapeutic efficacy of Modutrol is enhanced by its 
psycho-active component, Sycotrol—proved clinically 
to be not only more effective than either sedatives or 
tranquilizers, but ideally suited for ambulatory pa- 
tients because they do not experience commonly 
encountered side effects of depression and habituation. 
Sycotrol, a psychotropic agent with antiphobic prop- 


erties, acts against fears and anxieties that find outlets 
in visceral manifestations. Modutrol combines the 
psycho-active agent with preferred antacid and anti- 
cholinergic therapy to provide total management of 
the disorder. 


FORMULA: Each Modutrol tablet contains ; Sycotrol (pipethanate 
hydrochloride) 2 mg., scopolamine methylnitrate 1 mg., magne- 
sium hydroxide 200 mg., aluminum hydroxide 200 mg. 

DOSAGE: One tablet 3 or 4 times daily. 

SUPPLIED: Bottles of 50 and 100 tablets. 
CONTRAINDICATIONS: Contraindicated in glaucoma because of 
its anticholinergic components. 

1. Rosenblum, L. A.: Report, Symposium on Peptic Ulcer, Univer- 
sity of Vermont School of Medicine, September 24, 1959. 

Also available: Sycotrol tablets 3 mg. Bottles of 100 tablets, 


gf: REED & CARNRICK Ken//worth. New Jersey 


Psycho - physiologic Management 


MODUTROL 


When the Target Organ of Fear-anxieties is the G.I. Tract and Peptic Ulcer Results. 
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Dr. Einthoven 
created a 
medical milepost 


. .. when he recorded an accurate graph 
representing the heart beat more than a 
half-century ago. He accomplished this 
feat with a device that incorporated an 
extremely sensitive galvanometer of his 
original design. The father of electro- 
cardiography, Dr. Einthoven opened up 
a whole new field of medical research and 
diagnosis. His great accomplishment 
earned him the Nobel Prize in medicine 
—and the lasting gratitude of mankind. 


DR. WILLEM EINTHOVEN— 1860-1927 * 


and made possible the modern electrocardiograph 


Dr. Einthoven at first glance probably 
wouldn’t recognize the sleek, compact 
Burdick EK-III as an electrocardiograph, 
and little wonder! Its concise, contem- 
porary design houses an advanced elec- 
tronic instrumentation that faithfully 
records cardiac action. Yet it is simple 
to operate—at either 25 or 50 mm. per sec- 
ond speeds—and is virtually service-free. 


The Burdick EK-III can also be used 
as the recording instrument to register 
certain other physiological phenomena; 


jacks are provided for its use with the 

oscilloscope, manometer, pressure trans- 

ducer, etc. 

* Illustration by permission of the Heart Bulletin. 

THE BURDICK CORPORATION 
MILTON, WISCONSIN 


BRANCH OFFICES: NEW YORK +» CHICAGO « ATLANTA 
LOS ANGELES 


Dealers in ail principal cities. 
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... which antacid? Rorer’s Maalox. Excellent results, 
no constipation plus a pleasant taste that patients like.” 


MaAALox® an efficient antacid suspension of magnesium-aluminum hydroxide 
gel offered in bottles of 12 fluidounces. 


TABLET MAALox: 0.4 Gram (equivalent to one teaspoonful), Bottles of 100. 


TABLET Maatox No. 2: 0.8 Gram, double strength (equivalent to two 
teaspoonfuls), Bottles of 50 and 250. 


Samples on request. 
WiLuiaM H. Rorer, INC., Philadelphia 44, Pennsylvania 
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these patients- 
rapid, reliable control 
edema with 

the organomercurial 


BRAND OF MERALLURIDE IN JECTION SODIUM 


Please Mention this Journal when writing to Advertisers 
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THE PATIENT IN ACUTE FAILURE 


Its rapid action in relieving tissue inundation 
makes MERCUHYDRIN the choice of many phy- 
sicians for initial immediate relief of the 
“drowning” heart. Experience has shown that, 
in many instances,only an injectable organomer- 
curial can adequately meet such an emergency. 
After the patient comes out of failure, it may 
be desirable to administer MERCUHYDRIN peri- 
odically together with an oral diuretic. 


THE PATIENT WITH IMPAIRED INTESTINAL ABSORPTION 


Because edematous distention of the gastroin- 
testinal tract frequently complicates congestive 
heart failure' and impairs absorption, exclusive 
initial use of oral diuretics may not be reliable. 
Administration of MERCUHYDRIN Injection in 
these patients assures adequate diuresis, relieves 
the edema and improves absorption of oral diu- 
retics used subsequently. 


THE PATIENT WHOSE RESPONSE IS INADEQUATE 


In patients who develop resistance to, or who do 
not respond adequately to thiazides or other oral 
diuretics, increased diuresis can be achieved 
through the additive effect obtained by combin- 
ing MERCUHYDRIN with a nonmercurial.? This 
greater effectiveness is due to the fact that pharma- 
cologically they act on different enzyme systems.’ 


THE GOUTY PATIENT 


MERCUHYDRIN is particularly ‘:seful in decom- 
pensated patients with gout. In such patients, 
administration of thiazides, because they may 
cause retention of uric acid, can precipitate an 
attack of hyperuricemia.’ 


THE DIGITALIZED CARDIAC WHO IS LOSING TOO MUCH K 


K loss has been shown to be considerable with 
chlorothiazide®’— apparently sufficient in digi- 
talized patients in some instances to induce digi- 
talis intoxication.* Diuresis with MERCUHYDRIN 
does not result in excess K output. MERCUHYDRIN 
may be used alone or with chlorothiazides to 
produce a more nearly normal electrolyte excre- 
tion’—consequently with a greatly reduced pos- 
sibility of digitalis intoxication. 


THE PATIENT ON SPIROLACTONE DIURESIS 


Because spirolactone diuretics may take 4 or 5 
days to initiate adequate diuresis, simultaneous 
use of another diuretic is advised at onset of 
therapy. MERCUHYDRIN may advantageously be 
administered along with spirolactone to provide 
the diuresis needed for rapid relief of the edem- 
atous patient. 


Formulation: There are 39 mg. of mercury as the organic 
molecule meralluride and 48 mg. of theophylline in 
each cc. of MERCUHYORIN Injection. 


Supplied: MeRCUHYDRIN—|1 cc. ampuls, boxes of 12. 25, 
and 100; 2 cc. ampuls, boxes of 12, 25, and 100; 10 cc. 
vials, boxes of 6, 25, and 100. 


Bibliography: (1) Paul, O., et al.: A.M.A. Arch. Path. 64:363, 1957 
(2) Council on Drugs: J.A.M.A. 172:240 (Jan. 16) 1960. (3) Pitts, R. F., 
et al: J. Pharmacol. & Exper. Therap. 123:89, 1958. (4) Wilkins, R. W 

J.A.M.A. 167:801 (June 14) 1958. (5) Healey, L. A.; Magid, G. J., and 
Decker, J. L.: New England J. Med. 26/:1358 (Dec. 31) 1959. (6) Questions 
and Answers: J.A.M.A. 172:115 (jan. 2) 1960. (7) Heineman, H. O 

PeMartini, F. E., and Laragh, J. H.: Am. J. Med. 26:853, 1959. 
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| INTRAVENOUS CONTRAST MEDIA 
VIRTUALLY EVERY UROGRAPHIC 


and angiography. Ampuls 
of 25 and cc. for 
itivi i 50 ce. Each ce. contains 
299 mg. of diatrizoate 


thylglucamine, 


FOR RETROGRADE PYELOGRAPHY WITH : 


cin (as sulfate) for- widely bactericidal action 


urinary tract infection. Supplied 11.50 


opaques tested. 
March, 1956. 
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important reasons why 
physicians choose Esidrix 
for congestive heart failure, 
toxemia & edema of 
pregnancy, premenstrual 
edema, steroid-induced 


edema, edema of obesity 


1. Esidrix is one of the most effective oral 
diuretics known...10 to 15 times more 


active than chlorothiazide. 


Esidrix markedly increases sodium and 
chloride excretion, usually with mini- 
mal effect on excretion of potassium and 
bicarbonate. 


Certain patients unresponsive to mer- 
curials and chlorothiazide respond read- 
ily to Esidrix. 


Fsidrix alone can be used to reduce 
blood pressure. It also potentiates the 
action of such other antihypertensive 
agents as Singoserp, Serpasil, Apresoline, 
and ganglionic blockers. 


Patients transferring from chlorothia- 
zide to Esidrix frequently experience ad- 
ditional loss of retained body fluid 
and/or lower blood pressure levels. 


In most cases, Esidrix permits modera- 
tion in severe sodium restriction, makes 
meals more palatable. 


Esidrix 


(hydrochlorothiazide CIBA) 


An improved analog of chlorothia- 
zide, a product of CIBA research 


suppLiep: Esidrix Tablets, 25 mg. (pink, scored) and 50 
mg. (yellow, scored). 


SINGOSERP® (syrosingopine CIBA) 


SERPASIL® (reserpine CIBA) 
APRESOLINE® hydrochloride 
UMMIT, NEW JERSEY (hydralazine hydrochloride CIBA) 2/2e00mx Complete information available on request. 
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= more doctors are prescribing 
= more patients are receiving the benefits of 
= more clinical evidence exists for 


in cong e failure 


“Chlorothiazide was given to 16 
patients for a total of 295 patient- 
treatment days.’’ ‘“Chlorothiazide is 
a safe, oral diuretic with a clinical 
effect equal to or greater than a 
parenteral mercurial.’’ Harvey, S. D. 
and DeGraff, A. C.: N. Y. State J. 
Med., 59:1769, (May 1) 1959. 


‘“.. Our program has been one of 
polypharmacy in which we attempt 
to deplete body sodium with chloro- 
thiazide. This drug is continued in- 
definitely as background medication 
for all antihypertensive drugs.” 
Moyer, J. H.: Am. J. Cardiology, 
3:199, (Feb.) 1959. 


in edema 
} 


“Chlorothiazide is an excellent agen 
for relief of swelling and breast sore 
ness associated with the premen 
strual tension syndrome, since a 
patients {50} with these complaint 
were completely relieved.” Keyes 
J. W. and Berlacher, F. J.: J.A.M.A 

169 :109, (Jan. 10) 1959. 


DOSAGE: Edema—One or two 500 mg. tablets 
DIURIL once or twice a day. Hypertension— 
One 250 mg. tablet DIURIL twice a day to 
one 500 mg. tablet DIURIL three times a day. 


Please “Mention this Journal when 


SUPPLIED: 250 mg. and 500 mg. scored tablets DIURIL 
(chlorothiazide) in bottles of 100 and 1,000. 

DIURIL is a trademark of Merck & Co., INC 

Additional information is available to the physician on request. 
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e hundred patients were treated with 
chlorothiazide.”’ “‘In the presence of 
ically detectable edema, the agent was 
ersally effective.” ‘‘Chlorothiazide is 
resent the most effective oral diuretic 
regnancy.” Landesman, R., Olistein, 
. and Quinton, E. J.: N. Y. State J. 
., 59:66, Jan. 1) 1959. 


® 


(CHLOROTHIAZIDE) 


an for all other diuretic-antihypertensives combined! 


in cirrhosis with ascites 


“All three of the patients with Laen- 
nec’s cirrhosis, ascites and edema 
had a favorable response, with a mean 
weight loss of 8 Ibs., during the five- 
day treatment period with a slight 
decrease in edema.” Castle, C. N., 
Conrad, J. K. and Hecht, H. H.: Arch. 
Int. Med., 103:415, (March) 1959. 


S MERCK SHARP 
Division of Merck & Co., INC., 


“In a study of 10 patients with the 
nephrotic syndrome associated 
with various types of renal disease, 
orally administered chlorothiazide 
was a Successful, and sometimes 
dramatic, diuretic agent.’’ Burch, 
G. E. and White, M. A., Jr.: Arch. 
Int. Med., 103:369, (March) 1959. 


& DOHME 
Philadelphia 1, Pa. 
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AN AMES CLINIQUICK” 


CLINICAL BRIEFS FOR MODERN PRACTICE 


what is the incidence 
of gallbladder disease 
in “normal” men? 


Studies showed gallbladder abnormalities in 
14.6 per cent of a group of 1,233 active men in 
the productive years of their lives.* 

*Wilbur, R. S., and Bolt, R. J.: Gastroenterology 36:251, 


1959. 
Cholecystogram Findings in 1233 “Normal” Men* 
Category @ Number Average Age, years 
Normal cholecystogram é 1051 46.26 
Postcholecystectomy 25 4 51 
Faint visualization 45 50.6 
Nonvisualization 20 51.6 
Biliary calculi 92 48.3 
Total abnormal 182 ; 49.9 


*Adapted from Wilbur, R. S., and Bolt, R. J. 


in medical and pre- and postoperative management 
of biliary tract disorders... 


- for free-flowing therapeutic bile D B Cc; H O LI N?®? 


(dehydrocholic acid, AMES) 


for true hydrocholeresis plus D BK C H O LI ™ 


Available: DECHOLIN tablets: (dehydrocholic acid, 
AMES) 3% gr. (250 mg.). 

Bottles of 100, 500 and 1,000. 

DECHOLIN/ Belladonna tablets: DECHOLIN (dehy- 
drocholic acid, AMES) 3% gr. (250 mg.) and extract 
of belladonna % gr. (10 mg.). 


AMES Bottles of 100 and 500. 
COMPANY, INC 


Elkhart « Indiana 
Toronto * Canada 


7 136 
Bin 
35660 


To control 
fear, 


frequency, 


and severity of anginal attacks 


Equanitrate 


Meprobamate and Pentaerythrito! Tetranitrate, Wyeth 


EQUANITRATE helps control pain and accompanying anxiety in 
angina pectoris. It reduces the number and severity of attacks, 
increases exercise tolerance, and lessens nitroglycerin dependence. 
A recent double-blind studyf comparing meprobamate, a 
placebo, PETN, and EQUANITRATE states: “‘The best results... 
in both clinical and electrocardiographic response, were observed 
with a combination of meprobamate and pentaerythritol tetra- 
nitrate [EQUANITRATE]. .. .”” 

For further information on prescribing and administering 
EQUANITRATE see descriptive literature, available on request. 


Wyeth Laboratories Philadelphia 1, Pa. 


tRussek, H.I.: Am. J. Cardiol. 3:547 (April) 1959. *Trademark 

Supplied: EQUANITRATE 10 (200 mg. meprobamate, 10 mg. pentaeryth- 

ritol tetranitrate), white oval tablets, vials of 50. EQUANITRATE 20 

A Century of (200 mg. meprobamate, 20 mg. pentaerythritol tetranitrate), yellow oval 
Service to Medicine tablets, vials of 50. 
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BURROUGHS WELLCOME & CO. (U.S.A.) INC., 3 an 


m to be recommende or us 
daptability the ail 
varied clinical contingencles» 
we believe Digoxut would be 
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more dependable absorption for more predictable results in 
HYPERTENSION 


Protalba-R contains protoveratrine A,* a single alkaloid of veratrum for 
more effective management of the hypertensive patient. 


Protoveratrine A reduces elevated blood pressure with more predictable 
results than ever before possible in oral veratrum therapy because of its 
crystalline purity and ready absorption from the intestinal tract. 


Combination of protoveratrine A with crystalline reserpine in Protalba-R 
permits blood pressure reduction with smaller and thus better tolerated 
doses than when either drug is used alone. 


protalba-R' 


{Trademark for Tablets Protoveratrine A, 0.2 mg. and Reserpine, 0.08 mg. *Patent Pending 


PITMAN-MOORE COMPANY Division of Allied Laboratories, Inc., Indianapolis 6, Indiana 
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of treatment* and still, negligible 


development of bacterial 


3 


mare) 


“The future of antimicrobial therapy may well rest with 


antibacterial chemicals more than with antibiotics.’’! 


brand of nitrofurantoin 


“*,..may be unique as a wide-spectrum antimicrobial agent 


that...does not invoke resistant mutants,’’? 


SENSITIVE STRAINS: PREREQUISITE TO SUCCESSFUL THERAPY 


OVER-ALL RESPONSE OF GRAM-NEGATIVE BACTERIA TO ANTIMICROBIAL DRUGS? 


No. orgenisms No. sensitive No. moderately No. resistant 

tested (%) resistant (%) (%) 
Nitrofurantoin 1730 1074 (62.1%) = 656 (37.9%) 
Tetracycline 2879 1000 (34.7%) 434 (15.1%) 1445 (50.2%) 
Chloramphenicol 2879 1268 (44.0%) 725 (25.2%) 886 (30.8%) 
Streptomycin 2879 943 (32.8%) 368 (12.8%) 1568 (54.4%) 
Sulfisoxazole 1730 452 (26.1%) = 1278 (73.9%) 


“In order of decreasing effectiveness, the activity of the drugs against gram-negative organ- 
isms was as follows: nitrofurantoin, chloramphenicol, tetracycline, streptomycin, and sul- 
fisoxazole.” 


OVER-ALL RESPONSE OF GRAM-POSITIVE BACTERIA TO ANTIMICROBIAL DRUGS? 


No. organisms No. sensitive No. moderately No. resistant 
tested (%) resistant (%) (%) 

Nitrofurantoin 320 289 (90.3%) - 31 ( 9.7%) 
Penicillin 2353 515 (21.9%) 303 (12.9%) 1535 (65.2%) 
Erythromycin 2353 1633 (69.4%) 308 (13.1%) 412 (175%) 
Tetracycline 2353 987 (41.9%) 673 (28.6%) 693 (29.5%) 
Chloramphenicol 1939 1593 (82.2%) 242 (125%) 104 ( 5.3%) 
Sulfisoxazole 303 25 ( 8.3%) - 278 (91.7%) 


“For the gram-positive organisms, the order of decreasing effectiveness was: nitrofurantoin, 
chloramphenicol, erythromycin, tetracycline, penicillin, and sulfisoxazole, although rela- 
tively few strains were tested against the first and last drugs.” 


Available as Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 5 cc. tsp. 


References: 1. Seneca, H., and Lattimer, J. K.: A.M.A. Arch. Path. 64:481, 1957. 2. Waisbren, B. A., and 
Crowley, W.: A.M.A. Arch. Int. M, 95:653, 1955. 3. Metzger, W. I.: Antibiotics Annual 1958-1959, edited by 
H. Welch and F. Marti-Ibanez, New York, Medical Encyclopedia, Inc., 1959, pp. 966-971. 


NITROFURANS~a snigue class of antimicrobials—neither antibiotics nor sulfonamides 
EATON LABORATORIES, NORWICH, NEW YORK 
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NEW AND EXCLUSIVE 


FOR SUSTAINED 
TRANQUILIZATION 


MILTOWN’ (meprobamate) now available 


in 400 mg. continuous release capsules as 


Meprospan-400 


form JUST ONE CAPSULE 
ia) LASTS ALL DAY 


) 


HIGHER POTENCY 
FOR GREATER CONVENIENCE 


e relieves both mental and muscular tension 
without causing depression 


e does not impair mental efficiency, motor 
control, or normal behavior 


Usual dosage: One capsule at breakfast, 
one capsule with evening meal 


Available: Meprospan-400, each blue capsule contains 
mg. Miltown (meprobamate) 


Meprospan-200, each yellow capsule contains 
200 mg. Miltown (meprobamate) 


Both potencies in bottles of 30. 
QP WALLACE LABORATORIES, New Brunswick, N. 7. 
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REFLECTION ON CORTICOTHERAPY: 


‘To be of greatest value, a 
steroid must be good not only 
for the patient (by controlling 
symptoms), but also 

to the patient 

(by minimizing 


side effects). 

‘To be of greatest 
value, the steroid 
should have the 
best ratio of 
desired effects 

to undesired 
effects: 


Medrol 


ts the 


isease, but spares the patient UL 
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i 


“SINCE 1950...TEN YEARS OF GROWING CONFIDENCE 
IN THE EFFECTIVENESS AND SAFETY OF 


BENEMID. 


PROBENECID 


IN GOUT 


titted 


"Since the introduction of pr 
medi 


Bartels, BE. ¢ 
. G-, and Matossian, G. s.: 
sn Year Follow-Up on Probenecid (BENEMID — 
erapy, Arthritis and Rheumatism 2: 
June 1959, 


BENEMID is “remarkably free from toxic side 
reaction....Patients tolerate the drug well .%2 


2. Lockie, L. M., and Talbott, J.: Does Your 
Patient Have Gout?, Scientific Exhibit, 
American Medical Association, New York City, 


June 3-7, 1957. 


uricosuric 
gent. 
With 0.25 Gm 
increased 
one 
out interruption. 93 fer, vitae 


3. 


Exhibit 
Atlantic cit 


Supply: 0.5 Gm. tablets. bottles of 100 and 1000 


For additional information, write Professional Services, Merck Sharp & Dohme. West Point, Pa. 
& CO.., INc., PHILADELPHIA 1, PA. 


> MERCK SHARP & DOHME, DIVISION OF MERCK 


obenecid /BENEMID/ | 

eat deal of justiri 

able 
has been evidenced and numerous reports 
ti © use of this drug have appeared. ALL 
Patients who have gout should 
be offered prol a 
therapy with a safe onge 

uricosuric agent such as 
"Probenecid 
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In hypoprothrombinemia A ® 


BRAND OF VITAMIN K, 


Rapid action § rate of absorption faster than menadione or 
derivatives...more potent and lasting effects. 
Wide margin of safety @ substantially safer than vitamin-K analogues—no 
kernicterus reported. 
Versatility of administration capsules for oral use... fine aqueous dispersion for 
parenteral administration. 


Compatibility unlike vitamin-K analogues or similar products, 
the parenteral form of Konakion is a fine aqueous 
dispersion compatible with most I.V. vehicles. 


Low dosage forms no excess, no waste—packaged for economical 
one-time use. 


Frophylactically and therapeutically, Konakion is indicated in obstetrics 
to prevent or control neonatal hemorrhage, to minimize excessive bleeding 
in surgery, to offset anticoagulant overdosage, and whenever vitamin-K 
utilization is impaired. Capsules—5 mg; Ampuls—1 mg/0.5 ce 


ROCHE LABORATORIES: Division of Hoffmann-La Roche Inc*Nutley 10, N 
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In Ulcerative Colitis extensive clinical experience confirms 


BRAND OF SALICYLAZOSULFAPYRIDINE 


to be 

cornerstone 

in today’s management 
of this distressing 


disease. 


@ Rectal mucosa in many cases 
ever subsides, a e 
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Clarin can do this for 


your postcoronary patients 


WITHOUT CLARIN, turbid blood serum five hours 
after a fat meal: This unretouched dark-field photo- 
micrograph (2500X) shows potentially hazardous fat 
concentrations circulating in the blood stream of a 
patient after a standard fat meal. 


CLARIN is sublingual heparin potassium. One 
mint-flavored tablet taken after each meal effec- 
tively “causes a marked clarification of post- 
prandial lipemic serum.” Clarin facilitates the 
normal physiologic breakdown of fats, with no 
effects on the blood-clotting mechanism.’ It 
therefore provides important benefits for your 
postcoronary patients. 


Indication: For the management of hyperlipemia asso- 
ciated with atherosclerosis. 


Dosage: After each meal, hold one tablet under the 
tongue until dissolved. 


Supplied: In bottles of 50 pink, sublingual tablets, each 
containing 1500 I.U. heparin potassium. 


1. Fuller, H. L.: Angiology 9:311 (Oct.) 1958. 


2. Shaftel, H. E., and Selman, D.: Angiology 10:131 (June) 
1959. 


WITH CLARIN, clear blood serum five hours after a 
fat meal: After eating a standard fat meal as at left, 
the same patient has taken one sublingual Clarin 
tablet. Note marked clearing effect and reduction in 
massive fat concentrations in this unretouched photo- 
micrograph (2500X). 


0.5 


Heparin Series B 
0.4 


Control Series 0 


Optical Density 


0.3 


0.2 


0.1 


2Hrs. 3Hrs. 4Hrs. SHrs. 6Hrs. 
Hours After Fat Meal 


Average serum optical density in 36 patients after fat 
meal with and without sublingual heparin.” 


*Registered trade mark. Patent applied for. 


hes Looming Ce, New York 17, N.Y. 
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how does Mellaril differ from other potent tranquilizers? 


Mellaril 


THIORIDAZINE HCi 


provides highly effective tranquilization, 
relieves anxiety, tension, nervousness, 


but is virtually free of such toxic effects as 
jaundice 
Parkinsonism 
blood dyscrasia 
dermatitis 


SANDOZ 


—— 

° 

Z 
4 


Virtual freedom of Mellaril 
from major toxic effects is 
due to greater specificity 
of tranquilizing action 
—divorced from such 
“diffuse” effects as anti- 
emetic action. 


| | | | 
e a [ | specific, effective tranquilizer 


THIORIDAZINE HCI 


“Thioridazine [Mellaril] is as effective as the best available phenothiazine, 
but with appreciably less toxic effects than those demonstrated with other 

phenothiazines. ... This drug appears to represent a major addition to the 
safe and effective treatment of a wide range of psychological disturbances 
seen daily in the clinics or by the general practitioner.”* 


Supply: MELLARIL Tablets, 10 mg., 25 mg., 100 mg. SANDOZ 


*Ostteld, A. M.: Scientific Exhibit, American Academy of General Practice, San Francisco, April 6-9, 1959. 


i greater specificity of tranquilizing action results in fewer side effects fs 
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The “ANNALS” 


“The most popular journal of 
internal medicine”’ 


The “ANNALS” is the official journal 
of the American College of Physicians 
serving as the medium for the publication 
of many articles by outstanding contribu- 
tors from all parts of the world, and more 
important papers presented at the Annual 
Sessions of the College. 


The circulation has passed the 24,000 
mark and still growing. The “ANNALS” 
also contains: 

e CASE REPORTS 

e BOOK REVIEWS 

e MEDICAL NEWS 

e EDITORIALS 

e INTERLINGUA SUMMARY 

e ADVERTISING 
PUBLISHED MONTHLY—two volumes 
per annum, starting January and July. 


SUBSCRIPTION RATES—price per an- 
num, net postpaid: $10.00, United States, 
Canada, Hawaii and Puerto Rico; $7.00 in 
the above countries to bona fide medical 
students, interns, residents and fellows-in- 
training (certified in writing by the institu- 
tions); ; $12.00, other countries; Single copies 
$1.25; current volume when available. 


The American College of Physicians 

4200 Pine Street 

Philadelphia 4, Pa. 

Please enter my subscription to the ANNALS OF 


INTERNAL MEDICINE beginning with the 


Sates scriptions accepted either on Volume or Annual basis. 
umes start January and July, 

to the reduced rate must submit cert 

from their institutions, mentioning inclusive 

appointments 


ANNALS VOLUME FILES 


BEFORE YOU DECIDE TO BIND 
YOUR ANNALS OF INTERNAL MED!- 
CINE, CONSIDER THE JESSE JONES 
VOLUME FILE. IT HOLDS AN EN- 
TIRE VOLUME; EACH OF THE SIX 
ISSUES IS READILY ACCESSIBLE. 


@ ATTRACTIVE —Red and green 
Kivar cover looks and feels like 
leather, and the hot-embossed 16- 
carat gold leaf lettering makes it 
a fit companion for your finest 
bindings. 


@ STURDY — Will support 150 
pounds; no danger of its being 
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@ EXCLUSIVE — Especially designed 
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carefully packed, for $2.50 each, 
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Singoserp: 


It spares them from the usual rauwolfia side effects 


FOR EXAMPLE: “A clinical study made of syrosingopine [Singoserp] therapy in 77 ambulant 
patients with essential hypertension demonstrated this agent to be effective in reducing 
hypertension, although the daily dosage required is higher than that of reserpine. Severe 
side-effects are infrequent, and this attribute of syrosingopine is its chief advantage over 
other Rauwolfia preparations. The drug appears useful in the management of patients with 
essential hypertension.”* 

*Herrmann, G. R., Vogelpohi, E. B., Hejtmancik, iM. R., and Wright, J. C.: J.A.M.A. 169:1609 (April 4) 1959. 


(syrosingopine CIBA) 


First drug to try in new hypertensive patients 


First drug to add in hypertensive patients already on medication 
supp.ieo: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. Samples available on request. 


Write to CIBA, Box 277, Summit, N. J. ‘ 
ci 
aj2e07us Complete information available on request. MMIT, N 


150 ANNALS OF INTERNAL MEDICINE 

| 
= 
: 
| 


Vol. 52, No. 5 


ANNALS OF INTERNAL MEDICINE 


Armour Pharmaceutical Company 
Announces New Enzyme 


ymoral 


AM PLEASED to inform you of 
the latest development of our Com- 
pany’s research. 


To the expanding field of systemic anti- 
inflammatory enzymes we are introduc- 
ing Chymoral. It is a specially coated 
tablet specifically designed for intestinal 
absorption. The activity is supplied by a 
purified concentration which has specific 
trypsin and chymotrypsin activity in a 
ratio of approximately six to one. 


During past months, clinical investi- 
gators have evaluated Chymoral in a wide 
range of inflammatory conditions. They 
have reported to us as well as to the 
medical journals on the therapeutic re- 


sponse, convenience and safety of this 
oral form. 


Patients have responded very well on 
a Chymoral dosage schedule of 2 tablets 
q.i.d. and one tablet q.i.d. for mainte- 
nance. Important, too, is the fact that 
where other therapeutic agents were used 
there were no incompatibilities. 

Chymoral is indicated in a wide range 
of inflammatory conditions to control in- 
flammation, curtail swelling and curb 
pain. 


If you would care to review some of 


the published reports on Chymoral we 
shall be happy to send reprints of these 


papers to you. 


Robert A. Hardt 
President 


1. Beck, C.; Levine, A. J.; Davis, O. F., and Horwitz, B.: Clinical Studies with an Oral 
Anti-inflammatory Enzyme Preparation. Accepted for publication in Clin. Med. (March) 
1960. 2. Billow, B. W.; Cabodevilla, A. M.; Stern, A.; Palm, A.; Robinson, M., and Paley, 
S. S.: Clinical Experiences with an Oral Anti-Inflammatory Enzyme for Intestinal Absorp- 
tion. Accepted for publication in Southwestern Med. (May) 1960. 3. Teitel, L. H.; 
Siegel, S. J.; Tendler, J.; Reiser, P., and Harris, S. B.: Clinical Observations with Chymo- 
trypsin in 306 Patients. Accepted for publication in Indust. Med. (April) 1960. 4. Clinical 
Reports to the Medical Dept., Armour Pharmaceutical Company, 1959. 5. Reich, W. J., 
and Nechtow, M. J.: Scientific Exhibit, Chicago Medical Society (March) 1960. 6. Taub, S.J.: 
Paper presented Annual Meeting, IIAK Medical Fraternity, Miami, Florida (March) 1960. 


© 1960, A. P. Co. 
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Helps stop overeating 


CURBS APPETITE...RELIEVES DIET TENSIONS 


This new anorectic gives you 
dextro-amphetamine to curb 
your patient’s appetite. It also 
gives you Miltown to relieve 
the tensions of dieting which 
undermine her will power. 


In prescribing Appetrol, you 
will find that your patient’s 
bad eating habits are consid- 
erably improved —and that 
she will stay on the diet you 
prescribe. 


Usual dosage: 1 or 2 tablets 
one-half to 1 hour before meals. ® 
Each tablet contains: 5 mg. 
dextro-amphetamine sulfate 


and 400 mg. Miltown 
(meprobamate, Wallace). 


Available: Bottles of 50 pink, 
scored tablets. 


(ij) WALLACE LABORATORIES / New Brunswick, N. J. 


EXTRO-AMPHETAMINE + MILTOWN® 


gee: 
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Preludin 


brand of phenmetrazine 
hydrochloride 


Through the potent appetite- 
suppressant action of Preludin, 
the success of anti-obesity 
treatment becomes more 
assured—adherence to diet 
becomes easier—discom fort 
from side reactions is unlikely. 


in Simple Obesity 

Preludin produces 2 to 5 times 
the weight loss achievable by 
dietary instruction alone.':? 


in Pregnancy 

Weight gain is kept within 
bounds, without danger to 
either mother or fetus.° 


in Diabetes 

Insulin requirements are not 
increased; they may even 
decrease as weight is lost.* 


In Hypertension 

Preludin is well tolerated and 
blood pressure may even fall 
as weight is reduced.' 


Patients taking Preludin 
usually experience a mild 
elevation of mood conducive 

to an optimistic and cooperative 
attitude, thereby counteracting 
the lassitude otherwise 
resulting from a reduced 

caloric intake. Thus, consistent 
weight loss over a prolonged 
period becomes more assured. 


Preludin® Endurets™™- 

(brand of phenmetrazine 
hydrochloride), prolonged- 
action tablets of 75 mg. for 
once daily administration; and 
scored, square, pink tablets 

of 25 mg. for b.i.d. or t.id. 
administration. 


Under license from ; 

C. H. Boehringer Sohn, Ingelheim 
References: 

C1) Barnes, R. H.: A.M.A. 166:898, 
1958. (2) Ressler, C.: J.A.M.A. 
165:135, 1957. (3) Birnberg, 
and Abitbol, M. M.: Obst. & Gynec. 
11:463, 1958. (4) Robillard, R.: 
Canad. M.A.J. 76:938, 1957. 
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meprobamate with PATH|LON® tridihexethy! chloride Lederle 


greater flexibility in the control of tension, hypermotility 
and excessive secretion in gastrointestinal dysfunctions 


PATHIBAMATE combines two highly effective and 
well-tolerated therapeutic agents: 

meprobamate (400 mg. or 200 mg.) widely accepted tran- 
quilizer and... 

PATHILON (25 mg.) —anticholinergic noted for its peripheral, 
atropine-like action, with few side effects. 


The clinical advantages of PATHIBAMATE have been confirmed 
by nearly two years’ experience in the treatment of duodenal 
ulcer; gastric ulcer; intestinal colic; spastic and irritable colon; 
ileitis; esophageal spasm; anxiety neurosis with gastrointes- 
tinal symptoms and gastric hypermotility. 


Two dosage strengths—PATHIBAMATE-400 and PATHIBAMATE- 
200 facilitate individualization of treatment in respect to both 
the degree of tension and associated G.|. sequelae, as well 
as the response of different patients to the component drugs. 


Supplied: PATHIBAMATE-400- Each tablet (yellow, /2-scored) contains 
meprobamate, 400 mg.; PATHILON tridihexethy! chloride, 25 mg. 
PATHIBAMATE-200-—Each tablet (yellow, coated) contains mep- 
robamate, 200 mg.; PATHILON tridihexethy! chloride, 25 mg. 

Administration and Dosage: paTHIBAMATE-400-1 tablet three times a day at mealtime 
and 2 tablets at bedtime. 
PATHIBAMATE-200-—1 or 2 tablets three times a day at mealtime 
and 2 tablets at bedtime. 
Adjust to patient response. 
Contraindications: glaucoma: pyloric obstruction, and obstruction of the urinary 
bladder neck. 


LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pear! River, New York 
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you can often treat 
the underlying cause 


of chronic fatigue 
with 


NIAMID’ 


brand of nialamide 


the mood brightener 


Depression becomes a prime suspect in chronic fatigue, once physical causes are 
ruled out. The patient who always wakes up tired, drags wearily through the day 
and comes home too exhausted to enjoy his family, may need NIAMID. After the 
mood-brightening action of NIAMID reduces the inertia of depression, many 
patients can work and play enthusiastically. 


The effect of NIAMID on depression appears to be achieved by restoring neuro- 
hormone balance. The patient’s family is usually first to notice his reawakening 
interest in life. The gradual, gentle action of NIAMID begins to renew a sense 

of well-being within a few days in some patients, and within two or three weeks 


in most other patients, 


An exceptionally well tolerated antidepressant— more than 500,000 
prescriptions in many clinical conditions—more than 90 published papers. 


NIAMID is supplied as 25 and 100 mg. scored tablets. A Professional Information Booklet 
is available on request from the Medical Department, Pfizer Laboratories, 
Div., Chas. Pfizer & Co., Inc., Brooklyn 6, New York. 


Pfizer Science for the world’s well-being™ 


pet 
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A ‘'STRASIONIC’ RELEASE ANORETIC RESIN 


FOR THE 
“SEDENTARY” OVEREATER... 


BIPHETAMINE ‘20’ 
(20 mg.) 


BIPHETAMINE BIPHETAMINE ‘7’ 


(12.5 mg.) (7.5 mg.) 


Each capsule of each strength contains equal 
parts of d-amphetamine and dl-amphetamine 
as cation exchange resin complexes of 
sulfonated polystyrene. 


Single Capsule Daily Dose 10 to 14 hours before retiring 


IONAMIN 


A 'STRASIONIC’ ANORETIC RESIN 


FOR THE 
“ACTIVE” OVEREATER... 


IONAMIN‘30’ IONAMIN ‘18’ 


(30 mg.) (15 mg.) 


Each capsule of each strength contains 
phenyl-ftert.-butylamine as a cation exchange 2 


resin complex of sulfonated polystyrene. 


Single Capsule Daily Dose 10 to 14 hours before retiring 


STRASENBURGH 
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Mother: shopping 
Father: busy 


Temper: mild 
Uicer: calm 


His ulcer should be protesting—he re- 
mains calm. His physician has prescribed 
Auprox SA because he knows the patient 
as well as the ulcer must be treated. 


e calms emotional distress e promotes healing 
e reduces acid secretion « relieves pain e inhibits 
gastric motility 


® 
Suspension and Tabiets: Aluminum Hydroxide 
Geil with Magnesium Hydroxide, Ambutonium 
Bromide and Butabarbital, Wyeth A Century of 


Wyeth Laboratories Philadelphia 1, Pa. Service to Medicine 
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with a single dose 


Tussio 


A ‘Strasionic’ Antitussive * Dihydrocodeinone Resin—Phenyltoloxamine Resin 


@ Permits Natural Discharge of Mucus 
® Predictable Antitussive Action 


® Minimum Amount of Narcotic 


TWO FORMS: Tussionex Thixaire™ Suspension e Tussionex Tablets 


Each teaspoonful (5c.c.) or tablet provides 5 mg. dihydro- Dose: 1 teaspoonful or tablet q 12h. Children under 1 year, 


=" and 10 mg. phenyltoloxamine as resin com- 14 teaspoonful q12h; 1-5 years, 4% teaspoonful q12h. 


Rx only. Class B taxable narcotic. 


Tussionex—made and marketed only by 
Sraasensuacn Lasoraronius 
ROCHESTER, 


Originators of ‘Strasionic’ (sustained ionic) Release 
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Why many 
hypertensive patients 


prefer 


2/2782mK 
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spares them the 
usual rauwolfia side effects 


FOR EXAMPLE: “A clinical study made of syrosingopine [Singoserp] therapy in 77 ambulant 
patients with essential hypertension demonstrated this agent to be effective in reducing hypertension, 
although the daily dosage required is higher than that of reserpine. Severe side-effects are infrequent, 
and this attribute of syrosingopine is its chief advantage over other Rauwolfia preparations. The 
drug appears useful in the management of patients with essential hypertension.”? 


Almost all side effects relieved when Singoserp was 
substituted for other rauwolfia derivatives in 24 patients’ 


Incidence | 
| with Prior Relieved by Not 
| Relieved® 


Side Effects 
Rauwolfia Agent Singoserp 


Depression 


Lethargy or fatigue 


Nasal congestion 


Gastrointestinal 
disturbances 


Conjunctivitis 


*Two of the 24 patients had two troublesome side effects. 


(syrosingopine CIBA) 
First drug to try in new hypertensive patients 


First drug to add in hypertensive patients already on medication 


Supplied: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. 


1. Herrmann, G. R., Vogelpohl, E. B., Hejtmancik, M. R., and Wright, J. C.: J.A.M.A. 169:1609 (April 4) 1959. 


2. Bartels, C. C.: N. E. J. Med. 26/:785 (Oct. 15) 1959. 
Complete information available on request. 
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JUST LIKE SUGAR 


That’s why Adolph’s Sugar Substitute sweetens 
foods evenly—it sprinkles just like sugar on 
fruits or cereals, and dissolves instantly in 
beverages. Adolph’s is the only granulated 
sugar substitute...looks and sweetens like 
sugar, too! Yet Adolph’s—combining glycine, 
gum arabic, and saccharin—is extremely low in 
calories and has no carbohydrates. At grocery 
stores everywhere. For free shaker samples 
write Adolph’s Ltd., Burbank, California. 


Another fine product from Adolph’s Diet Kitchens 


BELLADONNA & OPIUM + FORMULAS 15A-16A 


SUPPRETTES 


SUCCESSOR TO THE SUPPOSITORY 


Effective narcotic therapy rectally 


For over 50 years Belladonna and Opium Formulas 15A and 
16A have provided quick systemic relief of severe pain without 
side effects. The Belladonna alkaloids are in amounts sufficient 
to oppose the objectionable side effects of opium, especially the 
morphine alkaloid. These formulations are now available in 
Webster’s water-soluble NEOCERA® base which breaks down 
on contact with moisture of the mucuous membrane, not tem- peers 

perature. No refrigeration is necessary. The William A. Webster 

Company 


Composition: Each 15A Supprette contains 14 gr. Powdered 
Opium, U.S.P.—' gr. Extract Belladonna—Each 16A Supprette MEMPHIS 3, TENNESSEE 
contains | gr. Powdered Opium, U.S.P.—14 gr. Extract Belladonna 


Packaged 12 Supprettes to the jar. ° Narcotic Order Required. 


WEBSTER 


OUR 50TH ANNIVERSARY OF PHARMACEUTICAL MANUFACTURE 
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effectively 
with 


onnage ‘with IN eomycin 


Prompt and more dependable control of DONNAGEL: In each 30 ec. (1 A. oz.): 
virtually all diarrheas can be achieved with the Pectin (2 GF -)eocccccccccccccs.... 142.8 mg. 
Hyoscyamine sulfate .......0.1037 mg. 
comprehensive DoNNAGEL formula, which pro- hanediain.. 0.0194 mg. 


vides adsorbent, demulcent, antispasmodic and 
Phenobarbital (14 gr.)......... 16.2 mg. 


sedative effects— with or without an antibiotic. 
Same formula, plus 


Early re-establishment of normal bowel 
Neomycin sulfate . 


function is assured —for all ages, in all seasons. (Equal to neomycin base, 210 mg.) 


A. H. ROBINS co., INC., Richmond 20, Virginia * Ethical Pharmacevticols of Merit since 1878 


or 
300 mg. 
} a 


ANNALS OF INTERNAL MEDICINE 


For Dependable Relief of 


Skeletal Muscle Spasm... 
Two Tablets Per Day 


orphenadrine citrate 


ADVANTAGES 

e Mobility is restored quickly and 
associated pain relieved by prompt 
relaxation of muscle spasm. 


e Prolonged action and potency pro- 
vide round-the-clock benefits—in- 
cluding uninterrupted sleep. 


e Impairment of general muscle 
tonus has not been reported when 
the recommended standard dos- 
age is followed. 


INDICATED IN ALL TYPES OF ACUTE MUSCLE SPASM 

following sprains, strains, whiplash STANDARD DOSAGE Only one tablet 

injuries, intervertebral disc syndrone, b.i.d. for all adults regardless of age, 

chronic osteoarthritis, etc. weight, or sex. Simple dosage assures 
maximum patient cooperation. 


Ne orflex for prompt, safe 


spasmolytic action 


s. Potent No. 2,567,351 
Other pe’ pending Rik 
(Pikes) — Colifornia 
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d, Lilly) 


by and acetyl 


COMPOUND 


Darvon Compound combines the analgesic action of Darvon® 
with the anti-inflammatory and antipyretic benefits of A.S.A.° 
Compound. When inflammation is present, Darvon Compound 
reduces discomfort to’a greater extent than does either analgesic 
given alone. 


Usual dosage: 1 or 2 Pulvules® three or four times daily. 
Also available: Darvon, in Pulvules of 32 and 65 mg. 


Darvon® (dextro propoxyphene hydrochloride, Lilly} 
A.S.A.2 Compound (acetylsalicylic acid and acetophenetidin compound, Lilly) 


EL! LILLY AND COMPANY + INDIANAPOLIS 6, INDIANA, U. © 
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